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MARINE AMPHIPODA OF BAHIA DE SAN QUINTIN, 
BAJA CALIFORNIA 
By J. LAURENS BARNARD 
A hydrobiological survey of Bahia de San Quintin was made in 1960 
by the Beaudette Foundation (Barnard 1962d). Benthic samples (fig. 1) 
were collected with an orange-peel grab of about 650 square centimeters 
capacity ( 1jl6th square meter). Benthic standing crop of the bay is 
dominated largely by polychaetes and crustaceans, the Amphipoda forming 
the principal macroscopic crustacean component. 
Bahia de San Quintin is the first large enclosed bay south of southern 
California, wherein such bays have been so altered hy mankind that little 
original environment remains. Its importance as a study area was viewed 
in this framework, for it was hoped that sufficient comparisons could he 
made to suggest the composition of the original fauna in Newport Bay 
and San Diego Bay of southern California. The fauna of Bahia de San 
Quintin has proved, however, to have sufficient features of such unusual 
character and contrast that little progress was made in this line of thinking. 
THE ENVIRONMENT 
The bay comprises about 11.7 square nautical miles of water area and 
opens to the sea by a narrow channel. It is divided into two arms, west and 
cast. Only the benthos of the east arm has been investigated. Except for 
narrow channels of depths up to ll meters, most of the bay bottom lies at 
2 to :3 meters. In terms o[ subtidal vegetation, it is dominated by an eel· 
grass community covering about 20% of the bay bottom with mud and 
sand flats covering the remainder. Volcanic debris forming narrow belts of 
a few meters width around the central peninsula provide the only substrate 
for epifaunal populations, but these have not been investigated. Marshes of 
succulents and salt-grass are conspicuous and together with the eel-grass 
form the major source of plant-debris food supporting the hay fauna. 
Phytoplankton counts are low (Resig MS). Benthic algae are confined 
largely to the very narrow shallow perimeters of the bay (Dawson 1962), 
especially in intertidal regions and primarily on the west side of the east 
arm along the volcanic debris belt, hut they are also abundant in a channel 
of 3-6 meters depth running eastward from the marsh on the we8t side of 
the east arm south of the old rock causeway. 
Sediments are extraordinarily varied, ranging from fine ~ills to 
coarse sands, and the various sediment classes occur n•latively evenly, 
for there are about as many samples of fine silt as there are of coarse sand 
(Gorsline and Stewart, 1962). 
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Salinity in the bay is rather stable and remains dose to that of open-
sea water, yet no permanent surface runoff is present to balance evapora-
tion (Grady 1963). Possibly undersea springs replace evaporation, for 
the silicate content is high, indicating low flushing rates and leakage of 
ground water into the hay. 
THE FAUNA 
The amphipods with greatest overall abundance in the bay are listed 
in tahle l. None dearly dominates the bay numerically as seen in the 
figures of percentage predominance arranged in table 1. Figures of pre-
dominance represent the percentage of samples in which each species was 
considered to he prevalent. The term "dominant" in the literature has been 
applied interchangeably to the superior condition of both weight in stand-
ing crop and numbers of individuals. In this paper the term dominant 
is restricted to numerical superiority of a species in a single sample in 
relation to all other species. The termP. predominant, prevalent and pre-
ponderant are used synonymously and interchangeably in this paper in a 
special way to denote the superior abundance of a species in a sample as 
an internal Junction of its own density, regardless of other species in the 
sample. Predominance is an arbitrary calculation taken as the midpoint 
between the median and average densities of each species in the bay, 
utilizing all the positive samples for the given species. Hence a species 
may he predominant in a sample relative to its overall standing density in 
the hay hut not dominant to other species in the individual sample, 
although several species, because of their high densities, both dominate 
a sample and exist in predominant numbers. In other cases a species may 
dominate a sample yet not occur in predominant condition. All samples of 
that type collected in San Quintin Bay have been rejected as unsuitable 
samples, as noted later in the paper. 
Because very strong; aggregation is a feature of each species in the 
hay, median points of density are considerably lower than mean points of 
each species; the upper 50% of all samples containing any given species 
always include more than 85% of the specimens. Since statistical grouping 
of high density frequencies often occur5 around caleulated means, the 
statu5 of predominance should strike a figure below means but not as low 
as medians, because the latter are often quite low. 
Using the arbitrary predominance calculation it was found that 
Ampelisca predominates in only B% of the samples, although its average 
per sample is very high. If, in accord with these, its population were 
distributed evenly, it would have a density of 3296 animals per square 
meter in the hay. However, the species is actually immensely aggregated, 
occupying primarily sand bottoms in channels. Hence, its overall hay 
influence is low. On the other lmnd, Ericthonius brasiliensis, although 
much less abundant in the bay, is more widespread, predominating in 23% 
of the samples. It and Ru,dilemboides and Acu,minodeutopz~s are more 
characteristic of the bay on the whole than Ampelisca. 
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Fig. 1. Biological station map of Bahia de San Ouintin. 
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TABLE 2 
Density per square meter of amphipods in three areas of Bahia de San 
Quintin. Area 1: Stations 0-13; Area 2: Stations 14,.34, + 38; Area 3: 
Stations 35-37, :39-91. Area l is innermost and areas 2 and 3 successively 
placed towards the mouth of the bay. 
Name of Species 
Acuminodeutopus lzeteruropus 
Ampelisca compressa 
Amphideutopus oculatus 
Am.philoclzus neapolitanus 
Ampitlzoe longinzanus 
Ampithoe plumulosa 
Ampithoe pollex 
Aoroides columbiae 
Aruga holmesi 
Corophiwn acherusicum 
Corophium baconi 
Corophium uenoi 
lilasmopus rapax 
liricthonius brasiliensis 
H eterophoxus oculatus 
Hippomedon denticulatus 
Hyale nigra 
Lembos macromanus 
Listrie lla di ffusa 
Listriella melanica 
lvl aera danae 
Metaphoxus fultoni 
lvlicrodeutopus schmitti 
ll1icrofassa macrocoxa 
ji!Jonoculodes hartmanae 
Orchomene magdalenensis 
Paraphoxus bicuspidatus 
Paraphoxus heterocuspidatus 
Paraphoxus obtusidens 
Paraphoxus spinosus 
Pontogeneia minuta 
Pontogeneia quinsana 
Pseudokoroga rima 
Rudilemboides stenopropodus 
Stenothoe valida 
U ristes entall.adurus 
TOTAL, All Amphipods 
1 
100 
3024 
0 
23.0 
0 
12.6 
57 
0 
3.4 
0 
0 
51.3 
0 
0 
3.4 
0 
0 
11.4 
0 
72 
11.4 
57 
1.1 
0 
0 
319 
2.3 
21.7 
22.0 
0 
0 
0 
0 
69 
0 
8.0 
4530 
Area 
2 
481 
52+ 
1.0 
0.8 
0 
9.9 
4.6 
0 
0 
0 
11.4 
8.0 
8.+ 
174 
50 
1.5 
28.2 
0.8 
2.3 
56 
0 
32.7 
3.8 
0 
5.3 
18.3 
0.8 
28.2 
l31 
0 
0 
5.3 
0.8 
178 
0 
16.0 
1732 
3 
4·03 
44·64 
226 
2 
7.7 
28.6 
0 
2.6 
416 
36.9 
70 
0 
75 
1616 
1.7 
3.+ 
585 
23.3 
5.7 
52 
0 
0 
298 
'k9 
3.1 
97 
12.7 
24.6 
143 
3.4 
26.0 
53 
17.0 
814 
6.3 
68 
9800 
Overall 
Density 
371 
3296 
140 
4.9 
4.7 
21.6 
9.7 
1.6 
253 
22.+ 
45 
74 
+7 
1020 
13.0 
2.4 
363 
14'~ 
4.0 
56 
1.7 
16.2 
182 
3.0 
3.1 
111 
13.2 
24.7 
148 
2.1 
16.0 
34 
10.4 
54·6 
3.8 
46 
7059 
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Positive-negative occurrences are far from satisfactory means in 
determining the affinity of species. For instance in the following example, 
positive-negative occurrences using various methods in the literature would 
show perfect affinity: 
Stations A B c D E F G 
Species A I 1 1 62 43 I I 
Species B 1 85 92 I 1 1 I 
but clearly the numerical predominance of the two species lies in discrete 
samples. In the following example: 
Stations A B c D E F G H I 
A 0 0 0 62 4.3 1 1 I 1 
B 1 1 1 85 92 0 0 0 0 
the index of affinity would depart widely from perfection hut clearly the 
two species show affinity on a predominance basis. 
Neverthel("SS, such calculations of positive-negative occurrences are 
useful in survpy samples using the outmoded hut simple formula 
nJ N (1) f= nA nB where J is the joint occurrences of the species, nA is the 
number of occurrences of species A, nB the number of occurrences of 
species B and N is the total number of samples (9I used in this paper). 
The factor obtained is simply an expression of probability that the two 
species are associated or are mutually exclusive. The numbers entered 
on the left part of fig. 2 show that most of the species analyzed have indices 
slightly greater than one, indicating probability of association. Numbers 
less than one indicate probability of a degree of mutual exclusion. The 
are skewed slightly to the positive side of unity l1eacusc J was 
N 
always a whole number whereas -A B was usually a fraction. 
. n 11 
Few of the figures are less than unity, and although this might 
suggest the ecological unity of San Quintin Bay with specific intcrdepen 
dencies, it may indicate simply that large sampling devices overlap 
divergent small associations. 
The most striking positive associations are shown among pairs of the 
genera Ericthonins, Elasrnopus, H yale, Pontogeneia and Orchomene. 
Samples dominated by these were isolated from the collections and their 
contents arranged in table 5 to represent a clearly distinct association 
based on the eel-grass, Zostera marina. 
No other strong associations arc seen except that hetw·een Amphideu-
topns and Microdeutopus, hut further analysis of sample groups failed to 
elicit these as association dominants. 
On the side of 2 are entered association indices of 
nJ (nA + nB - nJ) 
pairs based on formula (2) using data of 
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TABLE 3 
The most abundant amphipods in Area 3. the outermost portion of Bahia 
de San Quintin. 
Name of species 
Ampelisca compressa 
Ericthonius brasiliensis 
Rudilemboides stenopropodus 
Hyale nigra 
Aruga holmesi 
Acuminodeutopus lzeteruropus 
l'Vl icrodeutopus schmitti 
Lembos macromanus 
Paraphoxus obtusidens 
Amphideutopus oculatus 
Orchomene magdalenensis 
TABLE 4· 
Density per square meter 
4464 
1616 
814< 
585 
416 
+03 
298 
233 
143 
140 
97 
The most abundant amphipods in Area 1, the innermost portion of Bahia 
de San Quintin, arranged in rank. 
Name of species 
/lmpelisca compressa 
Corophium uenoi 
Orchomene magdalenensis 
Paraphoxus obtusidens 
Acuminodeutopus heteruropus 
Listriella melanica 
Rudilemboides stenoproporlus 
Ampitlwe polle.r 
!11 etaphoxus fultoni 
Density per square meter 
3024 
513 
319 
220 
100 
72 
69 
57 
57 
predominance as determined by the midpoint between means and medians 
of abundance of the species. Thns, nJ represents the nnmher of joint 
ocnurences of two species only w-hen each species is in a predominant 
density in a sample. Here the predominants of the Ericthonius as;:;ociation 
were shown never to occur in coprevalent condition with Ampelisca, 
Amphideutopus, Microdeutopzts, Paraphoxus and Uristes and although 
these species are not strongly associated according to the left side of fig. 2 
they most clearly are exclusive of the Ericthonius association. Hence a 
group of these samples was arranged as an Ampelisca-dominatecl associa-
tion as seen in table 6. Once the samples o£ these two associations had 
heen removed from the collection of 91 samples it was determined that 
of the remaining 6"1, only 1L1 were samples with numerous specimens and 
with some species dearly predominant. All of these 14 were dominated 
by Acwninodetttopu.s and Rudilemboides. They are arranged in table 7. 
Of the remaining 50 samples six were weakly dominated by Corophium 
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ACUM X 0,77 0.40 0.18 0.49 0.29 0,75 I 0.65 0.78 0,90 0.66 0.14 0.18 0.18 0.29 
RUDI 
LEMB 
1.36 X 0.56 0.71 0.63 0.47 0.54 0,68 0.99 1.0 0,68 0,31 0.20 0.38 0.33 
0;; 
-
1.37 1,68 [X 0.67 0.72 0.66 0.16 0.28 0.43 0.23 0,23 0,68 0.86 0.93 
LISTR 1.37 1.30 1.56 lX 0,63 0,71 0.37 0,26 0.55 0.55 0,38 0.67 0,69 0.81 1 o.8o 
COR. B 1.21 1,65 2.73 1.63 [)( 0.76 0.15 0.51 0.22 0.42 0,59 0.72 I o.n 0,73 0,76 
ORCHO 1.72 1.62 2.47 1.85 2.30 X 0,46 0,54 0.24 0.44 0.75 0.54 0.76 0,61 0,69 
PAR.OB 1.28 1.45 1.19 1.39 1.15 1.29 [X 1.0 0.81 0.54 0.91 0 0 0 0 
URIST 1,17 1,50 1.35 1,76 1.80 1.55 2.00 X 0.77 0.57 0.91 0 0 0 0 
AMPHI 1,56 1,72 1.50 1.53 11.72 1.32 1,63 1,96 lX 0,82 0,49 0 0 0 0 
MICRO 1,53 1,69 1,94 1,39 1,62 1,63 1.67 1.90 2.65 IX 0,67 0 0 0 0 
AM PEL 1.32 1,39 1.43 1.30 1.42 1.51 1,37 1,54 1.40 1,39 X 0 0 0 0 
ERIC 1,38 1.53 2.93 1.85 2,55 2.00 0.91 0.68 1.57 1.88 ,32 lX 1.16 0.74 1.15 
ELAS 1.51 1,78 3,18 1.77 2.86 2,65 0,66 0,29 1,54 1,84 1.31 3,78 
.x 0.82 0,95 
PON.Q 1.21 1.89 2.61 1.82 2.90 2.50 0.63 0.86 1,22 1.35 1,24 3,08 4.00 X 0.95 
HYALE 1,41 1.55 3.00 1.53 2.59 1.91 0.87 0.87 1,13 1.62 1.18 3.73 3,59 3,18 IX 
FIGURE2 
Fig. 2. Indices of association between selected pairs of amphipod species, of formula 
1 on the left, of formula 2 on the right. Formula 1 expresses a simple relationship 
between species derived from considering all samples, whereas formula 2 considers 
relationships between species only in their dominant m· very abundant conditions. 
In the lefthand group association of species is shown with indices higher 
than 2.50. On the right side of mutual exclusion are most noticeable where 
indices are less than 0.30. 
nenoi and one was dominated by Heterophoxus-1\iletaphoxus. Thus, 44 of 
the 91 were "poor" samples with respect to amphipods, showing neither 
abundance nor clear prevalence of any species. No doubt many of these 
are dominated by animals of other groups not as analyzed. 
In terms of predominance the Ericthonius association is strongly 
exclusive of Acuminodeutopus and Rudilemboides as seen on the right 
side of fig. 2 and in the relatively low counts of those species in table 5. 
On the other hand those hvo genera are strongly associated with the 
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TABLE 5 
The Ericthonius-dominated amphipod association, based on samples 34, 53, 
57, 61, 62, 66, 70, 74., 79, 81, 85, 87, 89, 90. Species are listed hy rank 
according to their combined density per square meter in these samples. 
Degree of restriction of each species to this fauna is shown by percentages 
of total collected specimens limited to these samples. 
Name of species 
Ericthonius brasiliensis 
Hrale nigra 
Lembos macromanus 
Elasmopus rapax 
Rudilemboides stenopropodus 
Pontogeneia quinsana 
Ampelisca compressa 
Corophium baconi 
Acuminodeutopus heteruropus 
Orchomene magdalenensis 
Listriella melanica 
Corophium acherusicum 
Ampithoe plumulosa 
No. per sq. m. 
6706 
2365 
808 
302 
256 
216 
167 
161 
147 
151 
115 
94 
90 
Percent 
99 
99 
86 
97 
8 
97 
1 
54 
7 
20 
32 
63 
64 
Other species of this community and their degree of restriction to it 
represented by percent of specimens collected in grab samples. 
Ampithoe longimana 
Aoroides columhiae 
Stenothoe valida 
TABLE 6 
100 
100 
91 
The Ampclisca-dominated amphipod association, based on samples 12, 13, 
15, 18, 4'1, 50, 54, 65, 69, 73, 78. List of species by rank according to their 
combined density per square meter in these samples. Degree of restriction 
of each species to this fauna is shown by percentages of total collected 
specimens, limited to these samples. 
Name of species No. per sq. m. Percent 
1. Ampelisca compressa 26,491 97 
2. Aruga holmesi 2,014 95 
3. Rudilemboides stenopropodus 1,580 41 
4. Microdeutopu.s schmitti 1,130 74 
5. Orchomene magdalenensis 653 70 
6. Paraphoxus obtusidens 645 52 
7. Amphideutopus oculatus 640 55 
8. Acuminodeu.topus heteruropus 612 23 
9. U ristes entalladurus 345 90 
10. Listriella melanica 144 31 
11. Corophiu.m baconi 139 37 
12. Paraphoxu.s heterocuspidatus 86 +2 
13. Lembos macromanus 73 6 
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TABLE 7 
The Rudilemboides-Acuminodeutopus-amphipod association, based on 
samples 20, 35, 38, 39, 43, 45, 4.6, 47, 4<8, 4.9, 60, M, 67, 77, 83. 
List of by rank according to their combined density per square 
meter in samples. Degree of restriction of each species to this fauna 
is shown by percentages of total collected specimens limited to these 
samples. 
Name of species 
1. Rudilemboides stenopropodus 
2. Acuminodeutopus heteruropus 
3. Ampelisca compressa 
4. Amphideutopus oculatus 
5. Paraphoxus obtusidens 
6. !Ylicrodeutopus schmitti 
7. Listriella melanica 
8. Aruga holmesi 
No. per sq. m. 
1261 
933 
355 
347 
261 
219 
93 
63 
Percent 
46 
51 
2 
43 
31 
21 
29 
4 
Ampelisca community as evidenced by high indices in fig. 2 and high 
counts in table 6, and in faet Rudilemboides is more abundant in the 
Ampelisca association than it is in the provisionally isolated Acwninodeu-
topu..>-Rudilemboides association. 
The selected by manipulation of data in 2 were then 
arranged in a trellis diagram (fig. 3) similar to that shown by Sanders 
( 1960, l) but already prearranged into the 3 association groups and 
the indices of aHinity of each pair of samples calculated according to his 
directions." Strong contrasts between the Ampelisca and Ericthonius 
ao;;sociations are indicated, whereas the Acuminodeutopus samples show 
a penetration of that association into each of the other associations. Fig. 4, 
and table 8 condense this information. 
In summary, the amphipod fauna of Bahia de San Quintin exhibits 
t'lvo very exclusive associations: the Ericthonius and the Ampelisca, 
separated by the Awminodeutopus-Rudilem.boides association. Spatially 
these represent a contrast between the quiet-water, eel-grass flats (Ericthon-
ius) , and the deep channels and their where current action is 
strong ( Ampelisca), separated by sand at moderate depth, bare of 
eel-grass and with low current velocities (Acnminodeu.topus-Rudilem· 
boides). 
'The percentage composition of each species in each sample is determined. The 
samples are then cluplicately arranged linearly along an ordinate and an abscissa 
and all pairs of samples are compared regarding their faunal content. This 
comparison results in an index of affinity that is obtained by summing the 
smaller percentages of those species that are present in both samples. 
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FIGURE 4 
Fig. 4. Faunal affinity indices of trellis diagram in fig. 3 averaged for each 
comparable block. 
Both the physical and statistical boundaries between the 
community and its surroundings arc much sharper than the boundaries 
between the Ampelisca. and Acuminodeutopus associations as demonstrated 
in fig. 3. 
As sampled by the orange-peel-grab the Ericthonius-eel-grass assocm- · 
tion is a mixture of both plants and mud, as evidenced by the rather high 
densities of Ampelisca. that occur in the samples. Only Erictlwniu.s, Hyale, 
Elasrnopus, and Pontogeneia are believed to he directly associated with the 
plant fraction of the samples as shown in fig. 2. The other species probably 
are associated with the mud fraction o£ the samples. 
The Acuminodeutopus-Rudilemboides association might be considered 
to be an ecotone by some theoreticians because it consists of species that 
occur in greater density in the Ampelisca association. However, it occupies 
a rather large area for an ecotone and is not penetrated by any of the 
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eel-grass-associated amphipods mentioned in the previous paragraph. It 
might better he considered a facies of the Ampelism-association, where 
Ampelisca and Amga cease to dominate. In this way the Ampelisca 
association would be recognized as supporting two one dominated 
by Ampelisca that has narrow environmental tolerances and one dominated 
hy Acuminodentopus and Rudilemboides that has broad environmental 
tolerances. The problems of semantics here may he resolved by more 
exacting dennitions of community components. 
RELATIONSHIP TO SEDIMENTS 
Although many species of amphipods have little contact with sedi-
ments, most of them show a direet relationship to sedimentary parameters. 
Benthic am phi pods o£ San Quintin are of seven types: ( 1) those building 
limp tubes inserted into aml lying directly on the sediment, such as 
Ampelisca; (2) those building stiffer tuhes that probably are attached to 
coarse particles, such as Acwninodeutopu,s, Corophiwn, Amphideutopus, 
Ru.dilemboides, Lembos, Erictlwnius, Aoroides, kh:crojassa, ]assa; ( ;3) 
those building tubes in conspicuous association with benthic plants (where 
tubes may be built on very coarse debri:< or parts of living plants, such as 
Ampithoe; some species of category 2 may belong here as they are 
associated with eel-grass hut they are detritus feeders and not herbivores) ; 
those burrowing directly into the sediments, such a,; H eterophoxus, 
Paraphoxus, Metaphoxus and possibly M.onoczdodes; (5) those presumably 
non-burrowing but sediment feeding types, such as Aruga, possibly 
Pseudokoroga, Orchomene, llippomedon, and Uristes; ( 6) those nestling 
species feeding on plants or associated debris or epiphytes and having little 
contact with sediments, such as Ifyale, Pontogeneia, Parallorchestes, 
Elasmopus, and lvlaera; (7) those inquilinous species such as Leucothoe, 
Leucothoides, Stenothoe, Colomastix, and possibly Amphiloclws. 
Knowledge is poor on the following genera arbitrarily assigned to the 
above classes: Monocnlodes, Psendolwroga, Orclwmene, H ippomedon, 
Uristes, Amphilochus, and Listriella. The latter genus is believed to he a 
commensal in polychaete tubes (Mills 1961). 
Probably the members of types if, and 5 are restricted most critically 
by grain size of sediments, for they either burrow into or feed directly upon 
sediments. 
Because the sediments within San Quintin Bay are so patchy that a 
sample as small as one-sixteenth of a square meter in area may include 
material of distinct sedimentary provinces the data herein are not very 
precise and their use sometimes results in an apparent :;:kewing of animal 
distributions. Two similar species collected in the same sample actually may 
be burrowing into distinct kinds o£ sediments. Our analyses of sediments 
are based on an aliquot of the mixed sample. Nevertheless, the data have 
value for computation of regional distributions of species and satisfactorily 
show that several species of amphipods arc restricted to specific kinds of 
sediments. 
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TABLE 8 
Average index of affinity of each sample paired with all other samples in 
each association. 
Sample number· Average index of affinity with associations 
Ericthonius Ampelisca Acuminocleutopus 
34 61.0 5.9 10.7 
53 65.8 12.7 9.6 
"" 
57 62.2 0.7 1.7 
<ll 61 62.7 4·.9 6.0 +' 
<0 
.s 62 66.1 6.1 7.8 
;:1 66 69.7 7.1 10.6 H 
0 
70 65.3 5.5 6.9 "'0 
.;, 
74 57.6 11.5 16.7 
.a 
§ 79 65.5 2.3 4·.6 
"S 81 69.7 3.3 5.4 
-~ 85 41.8 8.2 11.0 ~ 87 66.3 5.7 8.9 
89 68.2 6.3 8.0 
90 44•.7 19.5 32.4 
12 5.9 59.2 28.4 
13 4·.8 57.9 9.0 
15 4.'1· 63.4 28.4 
18 4·.5 59.7 28.0 
H 7.8 63.9 21.8 
50 9.4 63.4 42.7 
54 8.8 55.2 43.0 
65 9.3 61.2 37.7 
69 2.4 57.8 7.8 
73 4.0 57.7 7.7 
78 5.4 56.0 11.5 
20 6.3 21.4 42.0 
25 12.5 32.9 55.1 
35 9.5 29.4 5l.8 
38 10.7 48.6 50.8 
39 10.7 32.9 55.9 
4·3 11.6 28.5 48.3 
45 8.2 25.4· 51.2 
4·6 8.0 36.7 57.2 
47 6.6 22.6 40.3 
48 6.2 23.4 38.9 
49 5.5 9.9 28.2 
60 11.0 37.0 52.7 
64 9.1 34.8 57.6 
67 12.0 29.8 51.3 
77 14.6 39.0 43.3 
83 22.8 21.2 34.2 
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Helationships of abundant amphipods to median diameter are shown 
in table 9 where grain sizes are arranged into classes and the frequency 
distribution caleulated for eaeh species as specimens per square meter. 
Most of the species show positive occurrence in several sediment classes, 
but generally they dominate in only one, two or three classes, regardless 
of their implied direet contact with the sediments. For instance, the 
absence of !Iy-ale nigra in sediments with a mean diameter of 1-40 microns 
reflects the fact that the eel-grass with which it is associated is restricted 
to coarser substrates. Fine sediments have a paucity of amphipods, only 
H eterophoxw; showing a direct and practically restricted relationship. 
The occurrence of this deep-shelf but euryhathic species probably is 
explained on this basis, as open-sea data at hand have shown it to be 
related to fine sediment. Strangely, other species of the open-sea having 
relationship to fine sediments have not penetrated San Quintin Bay, such 
as Protomedeia articulata, Listriella goleta, and L. eriopisa. 
If a 90-pereentile restriction is made on the data of table 9 one might 
conclude that Aruga is strongly confined to a specific class of sediment, 
but such a calculation would be unnatural because over 90% of the 
specimens of Aruga in the bay were collected in one sample. On the other 
hand, if the single sample is eliminated from calculation, the only con· 
firmed, direct, sediment-inge!'ting amphipod also has a wide grain 
size-association. Phoxoeephalid hurrowers also show a wide range of 
occurrence, but significantly Paraphoxus bicuspidatns is more abundant 
on coarser particles than its two generic relati\'CS. 
Only H eterop!wxus is found in greatest abundance on the finest 
sediments of 1-20 microns, but no species is found in greatest abundance 
on coarse sediments, 111-242 mierons, although P. bicuspidatus trends in 
that direction. 
Five idealized distribution curves are drawn for the data of table 
9 as seen in fig. 5. Most of the species fit curve 1 where abundance is 
nearly zero in classes l and 2 but an immediate and sharp peak is 
reached in class three and tapering occurs into coarser classes. Curve 2 
represents the same peak in class 3 bnt abundance in class 2 is significant. 
Curve 3 shows a peak reached in class 2 rather than class 3. Curve 4 shows 
the fine sediment species, and curve 5 shows the species with peaks 
in coarse sediments. 
The possibility that fine and coarse sediments not being widely 
distributed in the bay might haYe some relationship Lo the sparsity of 
amphipods in those classes has no bearing because the grain-size classifica-
tion was so arranged that each class has sub-equal numbers of stations. 
In order from fine to coarse the classes have 12, ]L1, 19, 15, 15, and 7 
samples. 
Fine sediments in the hay are dominated by tanaidaeeans; in those 
samples with a median diameter of 1-26 microns apseudids (largely 
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TABLE 9 
Relationship of abundant amphipods to median-diameter o£ substrate. 
Sediments are classified into 6 provinces of median-diameter under which 
density per square meter of amphipods is entered. See fig. 5 for idealized 
curves of these distributions; curve type in parenthesis. Asterisks denote 
those species thought to have direct contact with the sediment, at least 
in some situations. 
Name of species and Median diameter classes in micmns 
type of curve 8-30 31-50 51-80 81-110 111-150 151-220 
* Acwninodeutopus 
heteruropus (2) 21 141 586 281 797 9 
• Ampelisca compressa (2) 12 2806 292 14527 846 655 
• Amphideutopus oculatus (1) 0 7 233 547 3 0 
Ampitlwe plumulosa (5) 0 11 o~ ~o 19 66 7 
• A ruga holmesi (I) 0 0 6 1480 +3 20 
( •) Corophiwn baconi ( 1 ) l 0 102 44 30 I+ 
Elasmopus rapax ( 1) 0 27 164· 13 32 25 
( •) Ericthonius brasiliensis ( 1) 0 878 4035 197 91 16 
• H eteropho:xus oculatus ( 4·) 79 13 4 4 4 2 
Hyale nigra (1) 0 168 1315 216 91 114 
• Lembos macro manus ( 1) 0 131 452 121 38 27 
• Listriella melanica (2) 20 89 130 .35 2.3 2 
• Microdeutopus schmitti ( 1) 1 6 118 326 82 7 
*Orchomene magdalenensis (3) 23 22 98 167 2 27 
• Paraphoxus bicuspidatus 0 1 5 39 12 25 
• Paraphoxus obtusidens 1 91 132 276 311 66 
• Paraphoxus heterocuspidatus ( 1) 0 6 17 52 6(;1 14 
Pontogeneia quinsana (1) 0 7 118 27 4· 36 
• Pseudokoroga rima (1) 0 6 14 37 0 2 
• Rudilemboides 
stenopropodus (2) 3 51 777 1192 411 61 
• U ristes entalladurus (1) 0 0 3 232 36 5 
··-------
TOTALS 161 4461 8626 19832 2985 1134 
Fig. 5. Idealized curves for the types of distdbution of species in relation to 
median particle diameter of benthic sediments. Cune types are entered for each 
species in table 9. 
Fig. 6. Idealized curves for the types of distribution of species in relation to 
percent sand of benthic sediments. Curve types are entered for each species in 
table 10. 
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I\.alliapseudes crassus Menzies) ha \'l' a density of 6500 per square meter 
and replace amphipod~ as the dominant crustacean. 
On coarse sediments no crustacean replaces amphipods. Coarse 
sediment" hm·e low content and usually low populations of 
animals. Actively deposited coarse sediments are related to strong 
currents, and, generally, only coarse debris settles in such areas. Presum-
able large active scavengers would consume most of the available food 
and these are not caught in grab samples. 
PERCENT SAND: Little skewing of data appears in an analysis of the 
relationship o£ abundant amphipocls to the percent of sand in the benthic 
samples (table 10). As with median diameter relationships the distribution 
of amphipods in rt?gard to percent of sand follmvs only 5 cunes (fig. 6 
and table lOl. Again, Heterophoxu.s is the only species related to fine sedi-
ments. The other burrowing phoxocephalids and the surface tube-builder 
Ampelisca are related to high sand percentages. Other tube dwellers 
generally associated with plants or plant debris are more abundant in 
samples with about 50% indicating the development of eel-grass beds 
and the settling of debris on bottoms of those percentages. 
THE INNER REACHES OF THE BAY 
At fiTst glance, the most interesting part of the bay is that portion 
of its inner reaches cut oH by a rock breakwater (fig. 1) for here flushing 
rates prt'sumahly are lowest, the water is most distant from the mouth, and 
those more salinophilons and more highly restTicted were expected. 
Only five species of amphipods were fotmd to be restricted primarily 
to these inner reaches o£ the bav: Amphiloclms neapolitanus, Ampithoe 
pollex, illalaphoxus fultoni, Corophimn uenoi and il1aera danae. OI these, 
the first three are of little interest as they occur commonly either in the 
intertidal or shallow sand>' of the open sea. On the other hand, the inner 
bay provides the restricted environment o£ C. uenoi, which in 
the eastern Pacific is limited usually to the inner ends of enclosed bays, 
such as Newport Bay and Morro Bay. The occurrence o£ the deepwater 
and subarctic Macm danae is o£ immense interest; only a single collection 
wa5 obtained despite repeated collecting efforts and it may represent a 
stray occmTPnce . 
. The dominant amphipod;; of the inner bay (table comprise a 
peculiar mixture o£ ;;pecies, namely the hay-restricted Corophiwn uenoi, 
the intertidal phycophilous Ampithoe pollex, the pan-American euryhathic 
Ampclisca compressa, the bitemperate Pacific sand burrower Paraphoxus 
obtusidens, the pan-Tethyan sand burrower llfetaphoxns jultoni, the tropical 
Pacific Orchmnene magdalenensis, the Pacific warm-temperate tube 
dwellers Acnminodeulopus and Rudilemboides and the opt?n-sea silt dweller 
Listriella melanica. Conspicuously absent is Corophium acherusicwn, a 
pollutional or stress-environment, cosmopolitan species. Corophiwn insidio-
sum, known hom Pacific America as one of the most pollution-tolerant 
species is absent from the bay altogether. Other co:o;mopolitan species 
present in Bahia de San Quintin but not reaching into its inner parts are 
, . . . . 
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ZOOGEOGRAPHY OF THE SPECIES 
Under the following subheadings the sketchy knowledge of the 
amphipod zoogeography with regard to San Quintin Bay species is 
outlined: 
DEEPWATER SPECIES: H eterophaxus acnlatus, H ippamedan denticula-
tus, and Maera danae occur in deepwater of the eastern Pacific Ocean, 
generally most densely at 73 meters depth or greater in latitudes of 
Bahia de San Quintin. The latter two species are subarctic-temperate 
species found also in the north Atlantic ocean. That they penetrate the 
shallows of Bahia de San Quintin possibly indicates their pathway through 
cold upwelled water near the hay headland. At these low latitudes M. danae 
is very rare in the open sea, so that its occurrence in the hay, though 
uneJ-.1Jlained, is of considerable interest. 
PAN A::-.m1u CAN SPECIES: Am pelisca compressa, A mpithoe langimanus, 
Ampithae pollex, probably ilfetaphoxus jultoni, and Paraphaxns spinosus 
are found on both sides of the north American continent in temperate 
and tropical regions. All of them are either intertidal or shallow-bottom 
species expected in lagoons. They form a group whose common Atlantic-
Pacific distribution i~ presumed to have originated through the Miocene 
waterway of MesoAmerica. 
CosMOPOLITAN SPECIES: Carophiwn acherusiczun, Elasmapus rapax, 
Stenothae valida, and Ericthoniu.s brasiliensis are typical of lagoons and 
estuaries throughout most of the temperate and tropical belt. They were 
not unexpected in the bay, hut nowhere, with one exception, did they 
reach dominant numbers as they do in polluted lagoons or in brackish 
waters of estuaries. The latter species is one of the conspicuous dominants. 
Another cosmopolitan species is Arnphilochus neapolitanus, hut it is 
not an indicator of polluted bays and is sensitive to polluted conditions of 
harbors. Probably Pantageneia minuta is cosmopolitan but it is not a 
pollution indicator. 
The absence of cosmopolitan Podacems brasiliensis, a species of 
great abundance in Los Angeles Harbor, Newport Bay and San Diego Bay 
was unexpected for although it associates with pilings it also occurs 
sparsely in the open sea. The absence of Caraphium insidioszun, an 
indicator of very marked pollutional conditions (including brackish water) 
was expected. 
RE:\L>\INING SPECIES: All species not described in the foregoing 
paragraphs may best he recognized here as forming a provisional eastern 
Pacific endemic group. However, for the lack of exploration, no species, 
as yet, can be said to he endemic to the warm-temperate eastern tropical 
Pacific from Magdalena Bay on the south to Pt. Conception on the north. 
Some can he determined to be distinctly southern or tropical species since 
they fail to occur farther north in southern California. These are 
Orchomene magdalenensis, Lembos macramanus, Aiicrojassa macracoxa, 
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TABLE 10 
Relationship of abundant amphipods to percent sand of substrate. Sediment 
:-amples are arranged in classes of percent sand and amphipod densities 
<tre quoted as specimens per square meter. See fig. 6 for idealized curves 
of these distributions; curve type in parentheses. 
Percent sand in sediment 
Name of species and type of cune 100-80 80-60 60-+0 4·0-20 20-0 
Acuminodeulopus heteruropus (3) 273 290 31A 85 28 
Ampelisca compressa (!) +193 2960 1684 38 9 
Amplzideutopus oculatus (2) 99 264· 83 6 0 
Ampit!we plumulosa ( 1) 3c3 6 19 0 0 
A ruga holmesi (t) 557 66 4 0 0 
Corophium baconi (2) 23 23 66 0 1 
Elasmopus rapax (3) 18 +6 81 22 0 
Ericthonius bmsi liens is (3) +8 939 .2162 698 0 
H eterophoxus oculatus (5) 0 6 .2 5 51 
Hyale nigra (.3) 8.3 28~· 782 1.3-~ 0 
Lembos macromanus (3) 40 112 272 96 0 
Listriella melanica ( 4) 1 51 116 13 H 
i\1icrodeutopus schmitti (2) 79 1.22 86 5 1 
Orchomene magdalenensis (3) 2.5 113 205 16 13 
Paraplwxus bicuspidatus (1) 22 4· 4 0 0 
Parapho.rus heterocuspidatus (1) 36 21 8 6 0 
Parnphoxus obtusidens (I) 166 162 85 .23 1 
Pontogeneia quinsana (3) 9 38 6+ 6 0 
Pseudokoroga rima (2) 2 24· 6 5 0 
Rudilemboides stenopropodus (.2) 333 575 +59 +3 3 
U ristes entalladur us (1) 80 39 1 0 0 
Pontogencia quinsana, and two species which are so rare in southern 
California that presumably they have reached their northern limit there: 
Cristes entalladurns and Pscndokoroga rima. Becau::;e the tropical eastern 
Pacific has not been explored for amphipods it is impossible to select 
strictly northern species from the remainder, although Aoroides columbine 
is probably a temperate species and Monoczdodes hartmanae is replaced by 
Jl. nJ·ei in the Gulf of California. Many o{ the rest prohably are very 
widely distributed in the eastern Pacific e.g. Pa.raphoxus obtusidens that 
ranges from the Okhotsk Sea to Ecuador. 
COMPARISON WITH NEWPORT BAY 
The amphipod fauna of Newport Bay was described by Barnard 
(1959) and evaluated by Barnard (1961). Only 34, species of amphipocls 
were found in Newport Bay whereas L15 species have been found in Bahia 
de San Quintin. Five significant species (other than strays) found in 
Kewport have not been found in San Quintin: Maera simile, Podocems 
bmsiliensis, Podoccrus fulanus ( =cf. cristatu.s of Barnard 1959), Para-
pleustes pugettensis and 111 etaceradocn8 occidentalis. Those significant 
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TABLE ll 
Open-sea depth distribution in southern California of amphipods recorded 
from Bahia de San Quintin based on data at hand of 34,3 samples collected 
by the Allan Hancock Foundation. Exclusively intertidal species, exotic 
species, and those found on sand or algal bottoms shallower than 10 
meters are listed at the end of the table. Data are densities per square 
meter. 
Name of species 
Acuminodeutopus heteruropus 
Ampelisca compressa 
Amphideutopus oculatus 
A01·oides columbiae 
Aruga holmesi 
Corophium baconi 
Corophium uenoz 
Ericthonius brasiliensis 
H eterophoxus oculatus 
Hippomedon denticulatus 
Leucothoe alata 
Listriella diffusa 
Listriella melanica 
1\llaera danae 
IY!etaphoxus fultoni 
1\11 icrodeutopus schmitti 
111/onoculodes hartmanae 
Paraphoxus bicuspidatus 
Paraphoxus heterocuspidatus 
Paraphoxus obtusidens 
Paraphoxus spinosus 
Pontogeneia rostra/a 
Pseudokoroga nnw 
Rurlilemboides stenopropodus 
Uristes rmtalladurus 
Intertidal species: 
Total 
Shelf 18 
12.5 
12 
21 
14 
4.6 
0.7 
0.9 
3.3 
31 
3.0 
negl. 
0.7 
1.3 
negl. 
0.6 
3.0 
1.7 
58 
4.1 
16 
1.9 
OA 
negl. 
1.9 
1.0 
'~7 
27 
11.1 
29 
0.2 
1.1 
4.0 
11.2 
3.6 
1.8 
0.3 
2.1 
2.6 
0 
0.1 
10.5 
2.7 
0.3 
4.2 
14.7 
1.4 
1.8 
0.2 
3.4 
5.0 
Depth class in meters 
37 55 73 92 
9.1 
HA 
4,8 
26 
1A 
0.2 
0 
3.1 
26 
2.7 
0 
0.9 
2.2 
0 
1.1 
2.6 
3.2 
10.5 
7.3 
36 
7.0 
0 
0 
4.5 
0 
0.1 
11.0 
41 
3.0 
3.2 
2.8 
0 
0.5 
58 
3.0 
0 
0 
0.9 
0 
0.2 
0.7 
1.0 
44, 
0.7 
14.0 
0.3 
0 
0 
0.7 
0 
2.2 
1.6 
11.6 
4.0 
7.4 
0 
0 
0.1 
51 
2.2 
0 
0.1 
0.2 
0 
0.8 
0 
1.2 
134, 
0 
7.2 
0 
0 
0 
0.4· 
0 
0.1 
3.3 
1.8 
3.5 
11.3 
0 
0 
0 
27 
4.5 
0 
0.1 
0.3 
0 
0.2 
0 
0.7 
125 
0 
10.3 
0.3 
0 
0 
0 
0 
183 
0 
5.1 
0.2 
3.9 
9.2 
0 
0 
1.0 
35 
4.9 
0 
0 
0.1 
++ 
1.1 
0 
0.1 
98 
0 
3.+ 
0.1 
0 
0 
0 
0 
Amphilochus neapolitanus, Ampithoe plumulosa, Ampithoe pollex, Colomastix 
pusilla. Elasmopus antennatus, Leucothoides pacifica, Jassa falcata, Hyale 
nigra, 1\llaera inaequipes, Microjassa macrocoxa, Parallorchestes ochotensis. 
Enclosed bay species: 
Corophium acherusicum, Ampithoe longimana, Elasmopus rapax, Pontogeneia 
minuta. 
Tropical species not found in southern California: 
Ensayara ram.onella, Lembos macromanus, Orchomene magdalenensis, Pon-
togeneia quinsana. 
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species found in Bahia de San Quintin, not in Newport Bay, are the 
following: AmpelZ:sca compressa, Heterophoxus oculatns, Hippomedon 
denticulatus, Lembos macro manus, LZ:striella melanica, 111 aera danae, 
Metaplwxus fultoni, Microjassa macrocoxa, Monoczdodes hartmanae, Or-
chomene magdalenensis, Paraphoxus obtusidens, Paraphoxus heterocup· 
sidatns, Pnraphoxns bicuspidatus, Pontogeneia quinsana, Pseudokorogn 
rima, and Urisles entalladnms. Of these the following are believed to he 
southern species not expected to occur as far north as Newport Bay: 
Lembos macrornanus, .fl!licrojassa macrocoxa, Orchomene magdalenensis 
and Pontogeneia quinsana. 
The interpretation of specific ecology by comparison between Newport 
Bay and Bahia de San Quintin, although subjective, provides some indica-
tions of problems to be studied. Newport Bay has been heavily altered by 
dredging, by the introduction of pilings and by the discharge of small 
amounts of waste products. The absence of many species in Newport Bay 
might he explained these alterations, especially the introduction of 
pilings providing refuge for seed populations of species normally living 
on such structures but extending onto the benthos and being resupplied by 
the piling populations. 
The following species, present on the benthos of l\"ewport Bay hut 
absent in San Quintin are associated primarily with pilings and may occur 
on the benthos only as temporary migrants or by resupply from piling 
populations: Podocerus brasiliensis and P. fnlanus. The relatively higher 
density of Elasmopus repax, Corophiurn acherusicwn, C. baconi, and I as sa 
falcata in Newport presumably is also associated with the introduetion of 
pilings. 
Probably the loss of most of the eel-grass commw1ity in Newport is 
related to the relatively lower densities of Erictlwnius brasiliensis and 
Hyale nigra. 
The absence or sparseness of il1onoculodes hartmanae, Paraphoxus 
obtztsidens and P. heterocuspidatus in Newport Bay may he the result of 
the destruction of beds of fine sand through removal and mixture by 
dredging. In contrast to San Quintin, Newport Bay contains areas of very 
coarse shelly materials with which M etaceradocus occidentalis is associated. 
Listriella melanica and 11 eterophoxus ocnlatus are associated with 
very fine silt~ in San Quintin. Presumably because of their shoalness, at 
inner reaches, silts were not sampled in Ne1vport. The absence in Newport 
of Hippomedon denticulatus and Metaphoxus fultoni cannot be explained. 
The most striking difference between San Quintin and Newport is the 
complete absence of Ampelisca compressa in the latter bay. Newport has 
been so altered as to eliminate narrow deep channels such as those in San 
Quintin where swift tidal currents occur and in which the major portion 
of the Ampelisca population resides. However, Ampelisca compressa 
continues across the shallow tidal flats of San Quintin and forms the third 
most abundant species in the Aczuninodeutopzts-Rndilernboides facies that 
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TABLE 12 
Habitat origins of amphipods in Bahia de San Quintin. 
A. Open-sea intertidal species, associated with algae: 
Amphilochus neapolitanus, Ampithoe plumulosa, Ampithoe pollex, Colomastix 
pusilla, Elasmopus antennatus, Ericthonius brasiliensis*, Leucothoe a lata, 
Leucothoides pacifica, Jassa falcata, Hyale nigra, JY!aera inaequipes, J11icro-
jassa macrocoxa, Parallorchesles ochotensis, Pontogeneia rostra/a. 
*(broad benthic distribution also and with Phragmatopoma) 
B. Open-sea shallow-water (4·-15 meters) sand-dwelling species: 
Pseudokoroga rima, Uristes entalladurus. 
C. Open-sea intermediate depth (9-55 meters) saud and mud-bottom species: 
Acuminodeutopus heteruropus, .4mpelisca compressa, Amphideutopus ocula-
tus, Aoroides columbiae (heavily intertidal also), Corophium baconi (also 
intertidal), Listriella diffusa, Listriella melanica, Metaphoxus fultoni (broad 
benthic distribution), Microdeutopus schmitti, Monoculodes hartmanae, 
Paraphoxus heterocuspidatus, Paraphoxus obtusidens, Paraphoxus spinosus, 
Rudilemboides stenopropodus. 
D. Open-sea deep-water (56-183 meters) benthic species: 
Aruga holmesi, Heterophoxus oculatus, Hippomedon denticulatus. Maera 
danae, Paraphoxus bicuspidatus. 
E. Bay-restricted, calm water species: 
J. Cosmopolitan, Corophium acherusicum, Elasmopus rapax. 
2. Pan-american, Ampithoe longimana, Pontogeneia minuta (also Europe) . 
. 3. North Pacific, Corophium uenoi. 
F. Other shallow water of poorly known open-sea occurrence: 
Ensa·rara ramonella, macromanus. Orchomene magdalenensis, Pan-
quinsana. 
occupies the flats, whereas Newport Bay is in part dominated by that 
facies minus Am.pelisca. This may he by the presence o£ 
Ampelisca in the Acwninodeu.topus facies of Quintin dependent 
upon reseeding from its optimal channel enviroment and by the recognition 
of the Acwninodeutopus association as more independent than previously 
considered. 
COMPARISON WITH THE OPEN SEA 
Barnard (1961) compared the amphipod fauna of Newport Bay, 
California with that of the open sea, showing the hay mud bottom fauna 
to he composed of species originating from bottoms of the open sea below 
the level of strong wave action, generally 9 to 37 meters. A bay-restricted, 
calm water element, largely composed of cosmopolitan species was present 
and a number of intertidal open-sea species penetrated the bay. In Bahia 
de San Quintin the situation is similar, but more deepwater open-sea 
species penetrate the bay, as seen in tables ll and 12 possibly because San 
Quintin remains primitive. 
Apart from the narrow perimctral algal belts supporting their bay-
tolerant, intertidaL open-sea species, Bahia de San Quintin contains three 
principal situations: ( l} Zostera beds; ( 2} narrow deep channels and 
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TABLE 13 
Ranking o£ species in 5 samples of surf-grass, Pkyllospadix sp., from 
Cayucos, California, summer 1961, total of 5 samples representing 1/10 
square meter of intertidal area. Number of specimens tabulated. 
Hyale nigra 
Photis spp. 
Calliopiella pratti (northern species) 
l schyrocerus-1 as sa spp. 
Elasmopus antennatus 
Aoroides columbiae 
Cheiriplzotis megacheles 
Pontogeneia rostrata 
Ericthonius brasiliensis 
Parallorclzestes ochotensis 
2962 
4·88 
483 
358 
204 
163 
130 
72 
61 
46 
their accesses, in eluding shallow bottoms with rapid currents; and ( 3) 
relatively quiet sand and mud flats hare of eel-grass. As dense refuges the 
Zostera beds might be compared with open-sea intertidal algal and surf-
grass situations (table 13). An important contrast is that Erictlwnius does 
not dominate comparable surf-grass samples in the open sea, rather its 
greatest ahundance is to be found in beds of Phragmatopoma, a "reef-
building" encrusting polychaete. On the other hand, the very preponderant 
open-sea intertidal species llj'ale nigra, occurs in great abundance in almost 
all intertidal plant samples and is carried into the Ericthonius community 
of Bahia de San Quintin, forming the principal suhdominant in the eel-
grass-amphipod association. Thus, Erictlwnius, as a tube builder, must be 
sensitive to the pounding surf in a way not detrimental to the nestling 
Hyale. Strangely, the genus Photis, so abundant in the open sea intertidal, 
is completely absent in Bahia de San Quintin and Newport Bay and is 
very sparse in Morro Bay. 
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SPECIES CAPTURED IN BENTHIC GRAB 
AND TRAWL SAMPLES 
LYSIANASSIDAE 
Genus Aruga Holmes 
Aruga holmesi J. L. BARNARD 
Chart 1 
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J. L. Barnard l955b: 100, pls. '27, 28; J. L. Barnard 1959: 18; Gurjanova 1962: 
299-301, figs. 98, 99. 
MATERIAL: 14.57 specimens Irom 16 samples. 
EcoLOGY: The largest sample, with 1280 came Irom 
station 69 in the main channel of the bay in association with the Ampelisca. 
community, with which this species has practically exclusive association. 
Although it has been reported from San Estt"ban Island in the Gulf of 
California it is notably absent in the open sea of Baja California ( J. L. 
Barnard, MS 1963), whereas it is ,-ery abundant in southern California. 
Perhaps its open-sea environm<'nt is so restricted in Baja California that 
it is rarely collected. Perhaps it is a disjunct between southern 
California and the upper GuLf of California, or:curring in San Quintin 
h<'cause of sufficiently low winter t<'mperatures. 
Ensayara, new g<'nus 
DIAGNOSIS: Mouthparts not forming a cone-like bundle he low head: 
mandible with distinct, untoothed cutting edge, the molar unridged, 
intermediate in the tri-articulate palp attached level with molar; 
inner lobe of maxilla 2 much reduced in size; fourth palp article of 
maxilliped unguiform; gnathopod I simple, styliform; pereopod 1 formed 
into a large cheliform organ similar to a gnathopod; pereopod 2 normal; 
article 3 of antenna 1 apparently telescoped into end of article 2 or missing; 
inner ramus of uropod 3 about two thirds as long as thP biarticulate outer 
ramus; telson short, ohoval, entire. 
TYPE SPECIES: Ensayara ramonella, new species. 
RELATJONSHlP: Only two lysianassid genera, Endevoura Chilton 
(1921) and Ensayara are characterized hy an immense cheliforrn first 
pereopod, a feature common of pereopods in amphipods oi the suborder 
Hyperiidea but rarely occurring in the suborder Gammaridea. Perhaps 
this modification is associated with an inquilinous habit. 
Although Ensayara superficially re;;emhles Endevoura (also mono-
typic), several features of the mouthparts the necessity for the 
erection of this genus. Espeeially important is normally claw-like fourth 
article of the maxillipedal palp which iu Endevoura is bulbous. The inner 
plate of the second maxilla is much r~:duced in Ensayara, and the 
mandibular palp is attached closer to level with the molar than in 
Endevou.ra. 
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Ensayara ramonella, new spec1es 
Fig. 7 
DIAGNOSIS: \Vith the characters of the genus. 
DESCRIPTION: The epistome projecting slightly in front of the upper 
lip but not conspicuously; lower lip damaged on dissection (a figure 
showing half is included) ; flagellum of antenna 2 with 5 articles (2 in 
Endevoura mimbilis) ; eyes very black; article 6 of gnathopod 1 longer 
than article 5, coniform; article 7 of gnathopod 1 coniform; article 6 of 
pereopod 1 (the cheliform organ) narrower than in Endevoztra and shorter 
relative to articles Ll and 5, the proximoposterior of article 6 masking 
only article 5 and not also article 4 as in Endevoura; coxa 5 much larger 
than that of Endevoura; third pleonal epimeron nearly straight behind, 
sharply quadrate at lower corner; posteromedial edge of first article of 
the outer ramus on uropod 3 produced in a dorsal direction so that from 
lateral view the outer ramus appears to have a sharp dorsal notch; inner 
rami of uropods 1 and 2 lacking spines. 
HoLOTYPE: USNM No. 107585, ovigerous female, 2.2 mm. Unique. 
TYPE WCALITY: SQ-Huhbs-5, Bahia de San Quintin, immediately 
south of cannery, otter-board-trawl, Nov. 9, 1960. 
Genus Hippomedon Boeck 
Hippomedon denticulatus (Batei 
Hippomedon denticulatus (Bate) and Hippomerlon propinquus (Sars) Sars 1895: 
56-57, pl. 20; Sars 1895: 57-58, pl. 21, fig. 1. 
MATERIAL: 14 specimens from 8 samples. 
HEJ\IARKS: There have been more than 25 references to H. denti-
culatus sinee Sars' work and at least 22 references to II. propinqnus. The 
two species are widely distributed through the temperate and sub-arctic 
regions of the northern Hemisphere. The writer is not convinced that they 
are distinc-t species; however, his experience is with specimens from 
California while materials from northwestern Europe should be those 
consulted toward arriving at a decision. 
In the present collections only those specimens larger than 5 mm in 
length show the notch of the third pleonal epimeron and even in those 
cases it is never as fully developed as in Sars' drawings. Often it is barely 
perceivable. Since no juveniles with notches are present one must assume 
that young animals lack notches. If so, they must resemble ll. propinqmts. 
Numerous juveniles and even mature adults of both males and females, 
in the 5 to 6 mm range, lack the notch and probably it is a feature attained 
after sexual maturity. Hence the differences between H. denticulatus and 
H. propinquus appear simply to reflect these features of growth. The same 
situation can be seen in the processes of the first and second articles of 
antenna 1 which are poorly developed in young stages and well developed 
in terminal adults, although never as fully as in European specimens. 
19M BARNARD: SAN QUINTIN AMPHIPODA 81 
Fig. 7. Ensarara ramonella n.sp. Holotype, female, 2.2 mm, SQ-Hubbs-5: 
A, lateral view; B, antem1a ; mandible; D, left part of lower lip; E, F, 
maxillae L 2; G, maxilliped; H, I, gnathopod 1: J, gnathopod 2; K, L, pereopod 1; 
M, pereopod 2; N, 0, uropods 1, 2; P, uropod 3, enlarged; Q, R, third 
pleonal epimeron. 
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The largest adults are 8 mm. little more than half as long as the 
species in northwestern Europe or in intertidal regions of northern 
California. This indicates a trend toward smaller size in warmer waters and 
suggests that terminal growth are not as fully developed as in the 
larger northern specimens. 
OPEN-SEA :\IATERIAL: 281 specimens from 122 stations. 
OPEN-SEA ECOLOGY: On the southern California shelf this species has 
an overall density of 2.9 animals per square meter. Its distribution with 
depth is shown in the following table: 
Depth Jll meters 18 '1!'7 ;)/ 55 73 92 183 
All individuals per 1.8 2.6 3.0 2.2 '1/1 4-.9 
square meter 
H. propinquus per 1.6 l.l 1.5 0.4 0.2 0.0 
square meter 
As so identified the H. propinquus portion of this material is more 
Irequt>nt in shallow water than in deep. Because I interpret these 
as young animals it follows that I recognize the species as rarely 
reaching recognizable morphological maturity in shallow water. The 
method employed here in identification is to include all H. propinqzws-like 
jm·eniles with H. denticulatns adults, hut wherever H. denticulatus adults 
are not present to list these as the H. propinquus young form. 
EcoLOGY I'l SAN QUINTIN: All the specimens represent the small H. 
propinqzws form as typical of shallow open seas. 
Genus Orchomene Boeck, new synonymy 
Orchomene Boeck, Snrs 1895: 59; Stebbing 1906: 44. 
Orchomenella Sars 1895: 66; Stebbing 1906: 81; K. H. Barnard 1932.: 68. 
Orchomenopsis Sars 1895: 73: Stebbing 1906: 83. 
Allogaussia Schellenberg 192.6: 2.45; K. H. Barnard 1932.: 6'k 
DIAGNOSIS: Mouthpart bundle not conically projecting below head; 
mandible with small, poorly hut distinctly triturative molar, the palp 
attached distinctly proximal to molar; cutting edge o[ mandible distinct, 
untoothed; maxilla l hearing palp; maxilliped with 4 palp articles; upper 
lip never projecting conspicuously in front of epistome, the latter often 
forming a large rounded, occasionally acute lobe in front of upper lip; 
gnathopod l subchelate, article 6 not greatly enlarged, rectangular, 
article 7 conspicuous; coxae l and 2 of size and shape similar to coxa 3, 
not hidden by following coxae; article 2 of pereopod :3 not deeply 
indentured; telson varying from deeply cleft to entire. 
RDIARKS: It is no longer possible to segregate the above genera 
because so much intergradation has been discovered in species described 
since the time of Sars and Stebbing. Several remarkable intrageneric trends 
or lines of evolution have appeared in this complex of 58 species forming 
tlw lmsis for the in ·non 'I s: 
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Fig. 8. Variation in Orchomene, Orchomenella and Allogaussia. Figs. A-E, telsons; 
A, Orchomenella nana; B, Orchomene pectinatus; C, Orchomene batei; D, 
Allogaussia navicula; E, Allogaussia galeata. Figs. F-H, third pleonal epimera; 
F, Orchomene batei; G, Orchomene serratus; H, Orchomene pectinatus. Figs. I-K., 
first gnathopods: I, Orchomenella minuta; J, Orchomenella distincta; K, Orclzo-
mene tschernyschevi. Figs. L-N, fifth coxae; L, Orchomene pectinatus; l\1, 
Orchomenella minuta; N, Allogaussia paradoxa. Figs. 0-T, first urosomal segments 
of various species. 
Orclwmene Boeck with its type species, 0. serrata (Boeck) represents 
:forms having a prominent epistomal lobe, a telson split half its length, a 
serrate third pleonal epimeron and a symmetrical fifth coxa. 
Orchomenella Sars with its type species, 0. minuta (Kroyer), was 
not well distinguished from Orchomene at the time of its description, hut 
later workers conceived of it as being distinguished by the cleft exceeding 
half the length of the telson and the less well developed epistomal lohe. As 
pointed out later in this discussion, it is of interest now to note that the 
po~terior lobe of coxa 5 is conspicuously longer than the anterior lobe. 
Apparently Sars believed that the poorly or non-serrate third pleonal 
epimera al:;o >vere significant. 
Orchomenopsis Sars with its type species, 0. oblusa Sars. was 
characterized by the epistome not projecting in front of the upper lip, the 
deeply cleft telson, the non-serrate third pleonal epimera and other features 
of quantitative value not having been found useful by later workers. 
Indeed. K. H. Barnard (1932) finally consummated the fusion of 
Orchomenella and Orchomenopsis as suggested a footnote in Stehbing 
11906: ll). As a point of comparison with Allogau.ssia. the fifth coxa of 
the type species is nearly symmetrical. 
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Allogaussia Schellenberg with its type species, A. paradoxa Schellen-
berg, was not compared with other genera, except that Schellenberg wrote 
that it was near Orchomenella. The telson of the type species is entire, and 
slightly emarginate but A. litoralis, included by Schellenberg in Allogaus-
sia, bears a distinctly cleft telson and a species added later by K. H. 
Barnard (1932) has a deeply cleft telson. K. H. Barnard discussed the 
telsons and also the peculiar characteristics of the fifth coxa and its 
attached third pereopod, the coxa hearing a long posterior lobe and the 
second article of the pereopod hearing an asymmetrically produced hind 
lobe of considerable size. 
Schellenberg did not overlook the fact that his A. litoralis might 
have been a synonym of 0. franklini Walker (1903), but he failed to 
notice several things: that 0. pin guides Walker (1903) has the same fifth 
coxa and third pereopod as his type of Allogaussia, that 0. similis 
Chevreux Chevreux and Fage 1925) has a nearly entire telson, that 
other species of Orchomene and Orchomenella have tendencies for coxa 5 
to develop a posterior lobe. 
There is no purpol:'e in segregating genera as based on the intrageneric 
trends in this complex because intergradation can be demonstrated in all 
cases. Essentially, one must consider that animals represented in Orcho-
menopsis are the least specialized, with unserrate third pleonal epimera, 
neutral epistomes, no produced fifth coxal lobe, and deeply cleft telsons. 
A trend away from this is seen in the poorly serrate epimera of some 
orchomenellas and the strongly serrate epimera in almost all orchomenes, 
often connected with considerable reduction in the cleft of the telson. In 
the southern hemisphere the allogaussiid types display a longer posterior 
fifth coxa lobe, a grotesque development of article 2 on pereopod 3 and 
tendencies for the fusion of telsonic lobes, although some allogaussiids have 
strongly cleft tdsons. An uncleft telson is seen also in the northern 
hemisphere's A. recondita Stasek (1958) but without the concomitance of 
allogaussiid eoxa 5 and pereopod 3. 
Examples of intergradation (fig. 8'l : 
Gradation in coxa 5 
pe ctinatus 
nana 
min uta 
paradoxa 
Gradation in telson: 
minuta 
pectinatus 
thorii 
similis 
recondita 
symmetrical 
hind lobe poorly developed 
hind lobe moderately developed 
hind lobe well developed 
deeply cleft, three fourths 
one half 
one quarter 
emarginate 
rounded or truncate 
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Gradation in third pleonal epimeron 
minuta smooth 
crispata finely serrate 
serrata coarsely serrate 
Gradation in epistome 
obtusa 
min uta 
batei 
flat 
slightly produced 
strongly produced 
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Pairs of opposite characters with intermediate combination: 
A. Telson deeply cleft, third pleonal epimeron smooth .... minuta 
Telson poorly deft, third pleonal epimeron 
strongly serrate ............. .... ......................................... humilns 
Telson deeply cleft, third pleonal epimeron 
strongly serrate ...................................................... sibirjakovi 
Telson poorly cleft, third pleonal epimeron 
sn10oth .................. ..... ....... ................................. .... ..... hanseni 
B. Posterior lobe of fifth coxa present, telson 
entire .......... ... . . . . . .. . . ... . ..... ... . ... . . . .. .. . . . . . . .. . .. .. ... .. .. . .. . . .. paradoxa 
Posterior lobe of fifth coxa absent, telson 
deeply cleft .................................................................... serrata 
Posterior lobe of fifth coxa present, telson 
deeply cleft ....... ... .......................................................... lobata 
Posterior lohe of fifth coxa absent, telson 
entire ...... ................. .... ........ .............................. ....... recondita 
In the following key to this complex of species, I have accepted K. H. 
Barnard's view that the synonymy of Orchomenella chilensis as proposed 
by Schellenberg (1926) was too radical and have retained these various 
synonyms as full species, sinec eaeh may be clearly characterized, although 
at times by minor differences. Unfortunately I have not had access to the 
original description of 0. chilensis (Heller 1865) so that species must be 
omitted from the couplets. It may, however, he a senior synonym of 0. 
rossi (couplet 56) . 
Orchomenella ( ?) abyssalis Stephensen (1925) is removed to the genus 
Uristes. 
Orchomenella laevis Bonnier (1896) is removed to the genus Tryphosa. 
Orclwmenella affinis Holmes (1908) is a synonym of 0. obtusa Sars. 
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KEY TO ORCHOMENE, ORCHOMENELLA, 
ORCHOMENOPSIS, ALLOGAUSSIA 
l. Epistome acute or subacute in front ................................................ 2 
l. Epistome rounded in front ................................................................ 3 
2. Telson cleft deeply ............................................................ axystorna 
2. Telson scarcely emarginate .................................................... sirnilis 
3. Eyes "absent" .................................................................................... LJ, 
3. Eyes present ...................................................................................... 14 
4. Hind lobe of article 5 on gnathopod 1 quite narrow 
(fig. 8 K.l .......................................................................................... 5 
4. Hind lobe of article 5 on gnathopod 1 broad 
(fig. 8 l) ............................................................................................ 9 
5. Gnathopod 2 with complex chelate process on palm ...... chevreuxi 
5. Gnathopod 2 lacking complex chelate palmar process .................... 6 
6. Third pleonal epimeron grossly serrate behind .................... thorii 
6. Third pleonal epimeron smooth behind ...... .... .... ... .. .... .. ................... 7 
7. Dorsal process of urosomal segment l overvaulting next 
segment ... .. . .... . .. . . ... . .. .............. ..... ... .. . . ... . .. . .... ............. ... . . abyssonun 
7. Dor::al process of urosomal segment 1 not overvaulting ................ 8 
8. Artiele 6 of gnathopod 2 much narrower than 
article 5 ....... .... ..... .. ... ...... ....... ......... .... .. . .. musculosn and pelagic a 
8. Article 6 of gnathopod 2 as broad as artiele 5 ................ distincta 
9. Process of urosomal segment 1 pointed above ................ faeroensZ:s 
9. ProcFss of urosomal segment 1 rounded above ................................ 10 
10. Third pleonal epimeron serrate behind ............................ laevipes 
10. Third pleonal epimeron smooth behind ............................................ ll 
11. Third pleonal epimFron slightly upturned at lower 
corner ................................................................ lobata and d£latata 
11. Third plFonal epimeron quadrate or rounded at lower 
corner .................................................................................................. 12 
12. Lateral lobes of head rounded ..................... ................................... 13 
12. Lateral lobes of head pointed ............ n. sp. to he descr. hy Hurley 
13. Epistome projecting in front of upper lip ........................ takoradia 
13. Upper lip projecting slightly in front of 
epistome ............................................ n. sp. to be descr. by Hurley 
14. Dorsal process on urosomal segment 1 distinctly erect, 
with acute process pointing vertically or forward (fig. 8 0, Q) .... 15 
14. Dorsal process on urosomal segment 1 not erect hut 
distinctly acute on top or at posterior end (fig. 8 P, R) ................ 16 
14. Dorsal process on urosomal scgment 1 rounded above or 
absent (fig. 8 S, T) ...... .................................................................. 22 
15. Dorsal process on urosomal segment 1 directed 
vertically ........................................................................ acanthu.ru,;; 
15. Dorsal process on urosomal segment 1 directed 
anteriorly ............................................................................ zschaztii 
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16. Third pleonal epimeron serrate behind ............................................ 17 
16. Third pleonal epimeron smooth behind ............................................ 18 
17. Compare figures of these species in Sars 1895 ............ amblyops 
17. Compare figures o£ these species in Sars 1895 ............ pectinatus 
18. Dorsal process on nrosomal segment 1 overvaulting segment 2 ...... 19 
18. Dorsal process on urosomal segment 1 not overvau!Ling 
segment 2 . . . .. . .... ..... .. . .... ..... ....... ... .. ... .. . .. ....... ....... ... .. . ... . . .... ..... . . . .. ... .. . 20 
19. Palp article l of mandible longer than article 3, 
article 5 o£ pereopods 3-5 sul)equal to article 6 ........ magdalenensis 
19. Palp article l of mandible shorter than article 3, 
article 5 of pereopods 3-5 60% as long as article 6 ........ pncifica 
20. Hand of gnathopod 1 tapering distally .................... rotnndifrons 
20. Hand of gnathopod 1 not tapering distally .................................... 21 
21. Lateral lobes of head pointed ........................ franklini (in part) 
21. Lateral lobes of head rounded ........................................ cavimanus 
22. Third pleonal epimeron with 2 or more posterior serrations ........ 23 
22. Third pleonal epimeron smooth behind ............................................ 35 
23. Lateral lobes of head acute or subacute, sharp ................................ 2~1. 
23. Lateral lohes of head rounded at ends ........... ........... ...................... 26 
24.. Article 6 of gnathopod l equal to article 5 in 
ommatidea of eyes scattered .. ..... ................................... ...... nunor 
24·. Article 6 of gnathopod l much longer than article 5, 
eyes compact ....... ............... ..... ............ ....... ......................... .. ............. 25 
25. Serrations of third pleonal epimeron line, proeess of 
urosomal segment I scarcely developed, article 6 
of gnathopod l very slender, elongate ............................ crispata 
25. Serrations of third pleonal epimeron eoar:;;e, process of 
urosomal l elevated, article 6 of 
g:nathopod of normal stoutness ........................................ serrata 
26. Hind lobe of fifth article of gnathopod 1 projecting 
strongly, slender (fig. 8 K) ............................................................ 27 
26. Hind lobe of fifth article of gnathopod 1 not projecting 
or absent ............................................................................................ 29 
27. Lobe of epistome slender, projt·cting strongly, :;:errations 
of third pleonal epirneron coarse ................................ macroserra.f.a 
27. Lohe of epistorne stout, not projecting strongly, 
serrations of third pleonal epimeron fine ........................................ 28 
28. Third pleonal straight behind, telson split 
halfway ............................................................................ sibirjakovi 
28. Third pleonal epimeron sinuous behind, telson split 
one quarter ................................................................ tschernyschevi 
29. Telson cleft ........................................................................................ 30 
29. Telson entire or slightly emarginate ................................ goniops 
30. Cleft of tel son one fourth or less .......................................... .......... 31 
30. Cleft of tdson one half or more ........................................................ :32 
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31. Urosomal segment l with distinct dorsal process ................ batei 
31. Urosomal segment l lacking dorsal process .................... humilus 
32. Third pleonal epimeron with 2 large posterior serrations .. crenata 
32. Third pleonal epimeron with numerous small serrations ................ 33 
33. Article 5 of gnathopod 1 broad behind (fig. 8 I) u····u···· chelipes 
:3::L Article 5 of gnathopod l with short but distinct hind lobe ............ 34. 
34. Telson split two thirds its length, coxa 5 with hind lobe .... pingzds 
3cf.. Telson split half way or less, coxa 5 lacking hind 
lobe ................................................ juveniles of Pseudokoroga rima 
35. Lateral lobes of head pointed ........................................................ 36 
35. Lateral lobes of head rounded ........................................................ 38 
36. Telson cleft one third its length ........................ franklini (in part) 
36. Telson cleft halfway or 111ore ............................................................ 37 
37. Epistome broadly produced ................................................ minuta 
37. Epistome not produced in front of upper lip 
(assumed} ........................................................................ triangulus 
.38. Telson cleft less than halfway ............................................................ 39 
38. Te1son cle:ft halfway or more ............ H .... u ... uH ............................... H 47 
39. Telson entire, perhaps slightly emarginate .................................... 40 
39. Telson distinctly cleft ........................................................................ iJ3 
40. Peduncle of antenna l slightly keeled ................................ galeata 
40. Peduncle of antenna l not keeled .................................................... 4.1 
41. Gnathopod l slightly ehelate ............................................ recondita 
41. Gnathopod l not chelate, palm transverse ........................................ 42 
4.2. Artide 5 of gnathopod l with slender hind lobe 
(fig. 8 J) ............................................................................ navicula 
42. Article 5 of gnathopod l with broad or no hind lobe .... paradoxa 
43. Coxa 5 with long hind lobe (fig. 8 N) ............................................ cl4 
43. Coxa 5 with short or no hind lobe (fig. 8 L, M) 
(incl. muscu.losa) ...... .... ............... ............................ .... .. .... ........... .... 4.5 
4~1.. Telson deft three-eighths its length ................................ pingnides 
44. Telson cleft one-seventh its length ............ litoralis (? = franklini} 
45. of female 80% as long as height of head ................ hanseni 
45. of female 65% or less as long as head .................................... iL6 
46. 4-5 of pereopod 5 equal in length and width ............ batei 
46. Article 4 of pereopod 5 much longer and stouter than 
article 5 ... . . . ..... .... . . . .... . .. . .... . . . . .. . .. .. . . .... . . .... . ... .. .. .... ... . ..... .. .. depressa 
<!.7. Third pleonal epimeron with tooth at lower corner ........................ 4.8 
47. Third pleonal epimeron quadrate or rounded ................................ 49 
48. Posterior of third pleonal epimeron convex above 
lower tooth ...................... ............................. ......... ...... groenlandica 
48. Posterior edge of third pleonal epimeron straight above 
lower tooth ........................................ n. sp. to be descr. by Hurley 
c.l9. Article 2 of pereopod 3 greatly and asymmetrically 
expanded ... .. .. . . . ... . .... ... .... . ..... .. .... . . .. .. . . . . .. .... .. . .. ..... .. ... . . . . . . . .... . lobata 
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49. Article 2 of pereopod 3 normally ovoid ............................................ 50 
50. Article 2 of pereopod 3 extending to middle of article 4 ................ 51 
50. Article 2 of pereopod 3 extending only to end of artide 3 ............ 52 
51. Hind lobe of article 2 on gnathopod l very narrow ................ rossi 
51. Hind lobe of article 2 on gnathopod l broad ........ anaquela, n. sp. 
52. Hand of gnathopod l with nodiform tubercle on hind 
margin . . .. . ..... . .... . .. . .. . ... . . .. . .. . . ..... . . .. .. . .. . ... . .. .. . . ...... ..... .... . . nodimanus 
52. Hand of gnathopod l lacking nodiform tubercle .. ..... ... .................. 53 
53. Tdson split only halfway ................................................ macronyx 
53. rfel.son split five eighths 01' more •H•••~•••••••••••• .. ···~···············"······• .. • 54~ 
54.. Article 6 of gnathopod 2 80o/o as wide as ................ proxLma 
54. Article 6 of gnathopod 2 60% or less as wide as long .................... 55 
55. Article 7 of gnathopod l overlapping palm by 50% of 
pahn length ............. ..... ............. ......................................................... 56 
55. Article 7 of gnathopod l oyerlapping palm by 25% or 
less of pahn length .................. ...... ......... ...... ........................... .......... 58 
56. Article 6 of gnathopod l half as wide as long ................................ 57 
56. Article 6 of gnathopod l one third as wide as long ............ plicata 
57. Gnathopod 2 lacking palm ................................................ reducta 
57. Gnathopod 2 with chelate palm ........................................ charcoti 
58. Article 2 of pereopods 3-5 smooth behind ................ commensalis 
58. Article 2 of pereopods 3-5 crenulate behind .................................... 59 
59. Gnathopod 2 chelate ........................................ ctbyssorwn 
59. Gnathopod 2 chelate or not .. ....................... ....................... 60 
60. Epistome projecting slightly in front of upper lip ................ nana 
60. Upper lip projecting slightly in front of epistome ................ obtusa 
References to these may he found in J. L. Barnard (1958). 
Species described since then are: 
Orchomenella distincta, Birstein and Vinogradov 1960 
Orchomenella pelagica Birstein and Vinogradov 1960 
Allogaussia recondita Stasek 1958 
Orchomene takoradia J. L. Barnard 1961 
Only the last of the five species of Orchomene discussed herein has 
been found as part of the San Quintin fauna. 
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Orchomene pinguis (Boeck) 
Fig. 21 E-M 
Principal referPnces: Orchomenella pinguis. Sars 1895: 67-68, pl. 24, fig. 2; 
Shoemaker 1930: 13; 
194·2: 109-110, 
1954: 719; Shoemaker 
Stebbing 1906: Kunkel 1918: 58-60, 
Stephensen 1933: Stephensen 1935: 107; 
fig. 86: Gurjanova 1951: 282-284, fig. 150: Dunbar 
1955: 3. 
MATEIUAL: One specimen from Velcro Sta. 
RE~IARKS: This species is difficult to from 0. nana 
( Kroyer) (in Sars 1895, pl. 25, fig. 2 as 0. cilia tel) and 0. obtztsa ( Sars 
1895: pl. 26, fig. 2). The specimen at hand has such minute serrations 
on the third plt>onal epimeron that they are recognizable only at very high 
magnification. The of the epistome-upper lip complex is subtilely 
different from the other two species. The second gnathopod is stouter, but 
in the present specimen the hind lobe of coxa 4 is broad, like that of 
0. nana. Other criteria of specific importance are the distinct hind lobe of 
coxa 5 and the extremely narrow coxa 6, like that of 0. obtusa (faintly 
sh:nvn in Sars' drawing). 
DISTHIBTJTJON: Widely distributed in subarctic and boreal seas, m 
the Atlantic as far south as the :Mediterranean and Cape Hatteras and m 
the Pacific from this record, off Laguna Beach, California, 6LJ, meters. 
Orchomene anaquela, new 
Fig. 9 
DIAG:'IIOSJS: Epistome rounded in front; !"yes present; dorsum of 
pleonal segment 4 flat, rounded above; third pleonal epimeron 
suhqnadrate behind, posterior edge smooth; latt>ral lobes of head apically 
rounded; telson cleft nearly its full length; article 2 of pereopod 3 
extt,nding down to middle of article 4·; hind lobe of article 2 on gnathopod 
1 broad; article 7 of gnathopod 1 not overlapping palm; artide 6 of 
gnathopod 2 less than 60% as broad as long. 
HoLOTYPE: Allan Hancock Foundation No. 588, female, 3.6 mm. 
TYPE LOCALITY: Velero Sta. 5 729, of£ Santa Monica, California, 
34-01-00 N, 118-35-00 W. 3:3 meters, May 15, 1958. 
RELATIO\'SHIP; This is distinguished as follows: from 0. nana 
(see 0. ciliata in Sars 1895: pl. 25, fig. 2) by the downward projecting 
hind lobe of article 2 on pereopod 3; from 0. rossi Walker ( 1903) by the 
broad hind lobe of article 5 on gnathopod 1; from 0. affinis Holmes 
(1908) ( =0. obtztsa Sars 1895) by the epistorne projecting in front of 
the lower lip, the poor expansion of the eyes ventrally, the poorly elevated 
fomth pleonal segment, the more strongly dropped of article 2 on 
pt:'reopod 3, and the broader hind lobe of article 5 on gnathopod l. 
MATEHIAL: 34, specimens from 20 open-sea stations in southern 
California. 
EcoLOGY: This spec:ies has an overall density of 0.4 animals per 
square meter on the coastal shelf of southern California. It occurs between 
depths of 38 and 92 meters. 
Fig. 9. Orchomene anaquela, n.sp. Holotype, female, 3.6 mm, Velero Sta. 5729: A, lateral view; B, head and epistome-upper lip 
complex; C, D, antennae 1, 2; K outer plate of maxilliped: F, gnathopod 1; G, H, gnathopod 2; I, J, K, uropods 1, 2, 3; L, telson. 
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Orchomene obtusa (G. 0. Sars) , new synonymy 
10, ll 
Orchomenopsis obtusa G. 0. Sars 1895: 74-75, pl. 26, fig. 2; Stebbing 1906: 85; 
?Stephensen 1925: 126; Stephensen 1935: 109; Gurjanova 1951: 289, fig. 156. 
Orchomenella affinis Holmes 1908: 492-494, figs. 3, 4•; ?Gurjanova 1962: 167-170, 
fig. 50; Birstein & Vinogradov 1958: 228. 
REMARKS: Through the kindness of Dr. T. E. Bowman, I examined 
the syntypes of Orchomenella affinis in the U. S. National Museum and 
include drawings here of one male, 12 mm, Albatross Sta. 4508, Monterey 
Bay, California. The species clearly is a synonym of 0. obmsa. It is 
remarkable and confusing in its possession of strongly pleated gills similar 
to the genus Anonyx, hut as pointed out to me by Dr. D. E. Hurley, in a 
manuscript revision of some lysianassid genera, species of Orchomenella 
( = Orchomene) differ from A nonyx by the presence of 2 distal spines on 
the maxillipedal outer plate, as ~well as the more proximally attached 
mandibular palp. Parenthetically, Dr. Hurley's revision will provide 
reassignment of generic positions for the species I have temporarily 
lumped under Orchomene herein. 
Gurjanova's figures show urosomal segment 2 with a quadrate, not 
rounded process, and the epistomal-upper lip complex as slightly different. 
Otherwise, the correspondence is excellent. 
DISTRIBUTION: Norway, Skagerrak, north Atlantic, 200-1505 m; 
Monterey Bay, California, 535-650 m; Birstein & Vinogradov report the 
from several deep hauls in the northwestern Pacific. 
Orchomene pacifica (Gurjanova), new combination 
Fig. 13 
Orchomenella pacifica Gurjanova 1938: 252-254, fig. 3; Gurjanova 1951: 287. 
fig. 155; Gurjanova 1962: 174-177, figs. 52, 53. 
DIAGNOSIS OF FEMALE: Epistome nearly Hat in front, slightly 
projecting in front of lower lip; eyes present, the ommatidea sparse; 
dorsum of plt•onal segment 4. produced into a massive, posteriorly subacute 
process lacking a depression anterior to it, process overvaulting next 
segment; palp article 1 of mandible shorter than article 3; article 5 of 
pereopods 3-5 less than 60% as long as article 6; ends of sixth articles 
of pereopods 1-2 with 2 hooked spines; telson cleft more than 
halfway, its apices quite narrow; lateral lobes of head subacute. 
MALE: Antenna 2 longer than body; ommatidea of eyes more 
numerous and more compact than in female; fourth pleonal segment with 
suherect, narrow, talL rounded keel following a deep dorsal depression. 
MATERIAL: 4,7 specimens from 13 stations in southern California. 
REMARKS: This species differs from 0. magdalenensis Shoemaker 
(194.2) by the tooth of the third pleonal epimeron, the short first 
mandibular palp article, the short fifth artides of pereopods 3-5 and the 
large spines on the ends of pereopods 1-2. 
Fig. 10. Orchomene obtusa (G. 0. Sars). Male, 12 mm, syntype of Orchomenella a/finis Holmes 1908, USNM, Albatross Sta. 4508, 
'Vlonterey Bay, California: A, lateral view; B, head and epistome-upper lip complex; C, D, ends of gnathopods 1, 2, less setae; E, 
pereopod 1; F, telson; G, H, I, gills of pereopods 2, 3 and 5. 
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Fig. it. Orchomene obtusa (G. 0. Sars). Syntype of Orchomenella affinis as in 
Fig. 10: A, lower lip; B, mandible; C, D, E, maxillae 1, Z, Z; F, maxilliped; G, H, 
gnathopods 1, 2; I, J, K, uropods 1, Z, 3. 
EcOLOGY: This species has an overall density of 0.6 animals per square 
meter on the coastal shelf of southern California. It is found in depths of 
LJ,6 to 183 meters, hut mainly deeper than 92 meters where its density IS 
3.0 animals per square meter. Known previously from the Japan Sea. 
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Orchomene magdalenensis t Shoemaker), new combination 
12, Chart 2 
Orchomenella magdalenensis Shoemaker 1942: 4-7, fig. 1 
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DrAGKOSJS OF MALE (described for first time) : Epistome well 
produced in front of upper lip, sub-conical hut not acute; eyes present; 
lateral lobes of head not projecting forward as as in female and 
dorsal anterior edges of lobes sharp at apex, not eonYex; dorsum of pleonal 
segment 4 with deep excavation followed a large, acute. massive process 
partially overvaulting the following segment; third pleonal epimeron 
straight and not serrate behind, faintly produced into an aeute lower 
corner; fifth articles of pereopods .3-5 about 70';/c as long as sixth articles; 
telson cleft nearly three-fourths its length; article 5 uf gnathopod I 
slightly longer than 6, the sixth article with slightly oblique, slightly 
convex palm. 
The second antennae of the male are two to three times as long as 
the body, in contrast to the female antenna 2 having 6 articles in the 
flagellum; in the drawing. the £lagdlum has been cut short. 
MATERIAL: 64.1 specimens from 28 samples. 
REMAHKS: The male differs from the female by the large dorsal 
depression anterior to the process on pleonal segment 4·, by the poorly 
produced lateral lobes of the head, by the sixth articles of pereopods 
:3-5 relative to the fifth articles and the slightly shorter first mandibular 
palp article. 
Although the male tends to have characters closer to Orchomene 
pacifica (Gurjanova, see 1951) in its mandibular palp and pereopods, it 
is quite distinct from that male by having a talL narrow keel on pleonal 
segment 4. See description of that species herein. 
EcoLOGY: Apparently a tropical species, first described from Magda-
lena Bay but with its northern limit at Bahia de San Ramon, just north of 
San Quintin (J. L. Barnard 1963 MS), not having been found in southern 
California, where it is replaced by sparse southern populations of the 
northwestem Pacific 0. pacifica Gurjanova. In San Quintin it is not 
strongly tied to any amphipod association. 
Genus Pseudokoroga Schellenberg 
Pseudokoroga rima, new species 
Figs. 14, 15, 16, 17 
DIAGNOSIS: Telson cleft about three eighths of its length; third pleonal 
epimeron serrate behind; rami of uropod 2 not incised. 
DIAGNOSIS OF JUVENII~E WHEN PLACED IN GENUS OHCHOMENE: Epi-
stome rounded in front; eyes present; dorsum of pleonal segment 4 
smoothly rounded above; third pleonal epimeron minutely serrate behind; 
lateral lobes of head rounded distally; hind lobe of article 5 on gnathopod 
2 not projecting strongly (see ; telson cleft halfway; eoxa 5 
lacking hind lobe. 
B 
Fig. 12. Orchomene magdalenensis (Shoemaker). 
of mandible; D, base of antenna 2; E, F, gnathopods 1, 
segments 3, 4, 5, 6, left to right. 
( 
~ 
J 
< 0 
r 
+.7 mm, SQ 44·: A, lateral view; B, epistome and upper lip; C, palp 2 
G, m·opod 3; H, telson; I, coxa 5. Female, 4.0 mm: J, dorsum of pleonal o 
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Fig. 13. Orchomene (Gurjanova). Female 3.7 
head and epistome-upper complex; B, palp of mandible; 
E, F, G, H, I, pereopods 1, 6; J, K, L, uropods 1, 2, 3; 
. Male, 3.5 nlll1, Velero Sta. 0, head and 
dorsum of pleonal 3, 4•, 5, 6. JYiale, 3.3 mm, Velero 
of pleonal segments 4, 5, 6. 
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gnathopods 1, 2: 
telson: N, pleon . 
lip complex: P. 
5193: Q, dorsum 
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FDIALE: Antenna 2 mueh shorter and more slender than in male; 
gnathopod I ~mall, its sisth article not larg('r than fifth article of gnathopod 
2. 
VARIATION: :Male gnathopod I has a slightly oblique palm in 
specimens about 3.5 mm long but the palm becomes more oblique and 
le~s sculptured in males about 4 .. 5 mm long. 
?TERJVUNAL ~IALE: Two male specimens from stations 65 and 
each ahout 4.5 mm in bear immense first gnathopods having the 
hind margin of article 6 confluent with the palm. The third pleonal 
epimeron is only microscopically serrate. Otherwise the remaining charac-
ter>< resembh· those of the other materials of this species described herein, 
including the peculiar first maxillary outer plate. 
HoLOTYPE: Allan Hancock Foundation 5734, male, 3.7 mm. 
TYPE LOCALITY: Velero Station off Port Hueneme, California, 
34.-07-55 N, 119-ll-50 W, I7 meters, Dec. 12, 1957. 
MATERIAL: 5 specimens from 2 open-sea samples; 59 specimens from 
12 samples in San Quintin. 
HELATIONSHH': This differs from P. barnard£ Schellenberg 
( 193I) the type and only other species in the genus, by the combination 
of characters in the diagnosis. The telson of P. barnardi is entire, its third 
pleonal epimeron is not serrate and the ~nner ramus of uropod 2 bears a 
notch. H previous standards of taxonomy in the family Lysianassidae were 
maintained, P. rimae would form the type of a new genus, considering its 
deft telson. However, the inadvisability of continuing the use of telsonic 
morphology in separating Orchomene, Orchomenella, and Alloganssia was 
shown above and the present case resemhles that one closely. In fact, 
Pseudokoroga finds its closest relationship to Orchomene in its mouthparts. 
These differ from those of the average Orchomene only by the slightly 
shorter third mandibular palp article and the fact that one first maxilla has 
an unusual arrangement of its 11 spines figure herein but note that: 
6 :-pines are hidden), the other maxilla being typical of Orchomene and 
other amphipods because of its grouped spines. The maxilliped, second 
maxillae, lower lip, and mandibular body are similar to Orchomene. 
Unlike Orchornene, Pseudokoroga bears inflated fifth and sixth articles 
of the first gnathopod. 
Pseudokoroga differs from Koroga Holmes (1908) by its slender 
maxillae and short, stout, Iourth palp article of the maxilliped. 
Juveniles of this species are not externally distinguishable from 
members of the genus Orchomene and thus this species has been entered 
in the preceding key to Orchomene. Upon dissection the juveniles may be 
identified by the peculiar first maxillary outer plate having a detached 
spine figures). As a juvenile, this species hears dose relationship to 
Orchomene pinguis <Boeck, see Sars I895: pl. 2"1, 2) but differs by 
the lt>ss fully cleft telson and the lack of a hind lobe on coxa 5. Further 
relationships may he seen in the accompanying key to the species of 
Orchomene. 
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Fig. 14. Pseudokoroga rima, n.sp. Male, 4.5 mm, SQ 65: A, lateral view; B, C, 
gnathopod 1; D, E, gnathopod 2: F, pereopod 1, G, H, L uropods 1, 2, 3. 
EcoLOGY: Primarily distributed in the lower bay, area 3, but not 
associated with a particular community. 
DISTRIBUTION: In the open sea off southern California, from depths 
of ll-18 meters but quite rare, having a density of 0.2 animals per square 
meter in those depths. Known to occur only on the shelf off Port Hueneme 
and Pt. Mugu, and at Bahia de San Quintin. 
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Fig. 15. Pseudokoroga rima, Holotype, male, 3.7 mm, Velero Sta. 5535: A, 
lateral view; B, C, D, <m.Rmnnrln J: E, F, gnathopod 2: G, third pleonal epimeron. 
Genus Uristes Dana 
Uristes entalladurus J. L. Barnard 
Chart 3 
J. L. Barnard 1963: 460-462, figs. 5, 6. 
l\tl.o~. TERIAL: 265 specimens from 19 samples. 
EcoLOGY: Primarily associated with the Ampelisca community. 
DISTRIBUTION: Port Hueneme, California to Bahia de San Quintin, 
Baja California, 2-18 meters. 
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Fig. 16. Pseudokoroga rima, n.sp. Holotype, Male, 3.7 mm, Velero Sta. 5535: A, 
front of head and epistome-upper lip complex; B, mandible; C, maxilla 1; D, outer 
plate of maxilliped: E, G, pereopods 3, 5: H, I, J, m·opods 1, 2, 3: K, telson. 
Female, 4.0 mm, Sta. L, head; M, gnathopods 1, 2. Male, 'k5 mm, Sta. 
4852: 0, gnathopod 1. 
Family AMPELISCIDAE 
Genus Ampelisca Kroyer 
Ampelisca compressa Holmes 
Chart c1 
J. L. Barnard 1960: 31-32. 
MATERIAL: 18,92.3 specimens from 56 samples. 
EcoLOGY: A principal dominant amphipod of the bay. Most densely 
occupying the narrow channds and sloping flats immediately adjacent to 
or at the ends of channels where water movement appears to he greatest. 
DISTRIBUTION: West Atlantic, Caribbean Sea, Eastern Pacific from 
Panama to Puget Sound, Washington, l-266 meters. 
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Fig. 17. Pseudokoroga rima, n.sp. Female, 4.3 mm, SQ 77: A, lateral view; B, 
head; C, antenna 1; D, epistome and upper lip; E, outer plate of maxilliped: 
F, G, gnathopods 1, 2; H, I, J, uropods 1, 2, 3; K, telson; L, third pleonal 
epimeron. 
Family PHOXOCEPHALIDAE 
Genus Heterophoxus Shoemaker 
Heterophoxus oculatus (Holmes) 
Chart .5 
J. L. Barnard 1960a: 320-32+, pls. 59-61. 
MATERIAL: 75 specimens from 15 samples. 
EcoLOGY: Limited to samples with relatively fine sediments from 
stations 9 to 64, not associated with a particular community. 
DISTRIBUTION: Puget Sound, Washington to Pacific Panama, 13-1785 
meters in the open-sea, 2-3 meters in San Quintin. 
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Genus Metaphoxus Bonnier 
Metaphoxus fultoni (Scott) 
18 
J. L. Barnard 1960a: 304 (with references). 
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RE:VIARKS: The lower hind corner of article 2 on pereopod 4 is slightly 
more strongly produced than in European specimens. This species differs 
from Jlll. Jrequens J. L. Barnard (l960a) mainly by the configuration of 
the gnathopods, the posterior edges of the sixth articles being slightly 
sinuous and emphasizing the semi-chelateness of the distal lower corners. 
0PEK-SEA MATERIAL: 54 specimens from 20 samples, Monterey Bay 
and southern California. 
Distribution with depth in southern California is shown in the follow-
ing scheme: 
Depth, meters 18 37 55 7:3 92 183 
Density per 0.1 l.l 0.2 0.8 0.2 l.l 
Squart' meter 
Although this apparrntly is a warm-water spt'eies it is distributed 
sparsely to depths of 200 meters in southern California and is invariably 
mixed with ilietaphoxus Jrequens. 
SAN QUINTIN l\IATERlAL: 65 specimens from 3 samples. 
DISTIUBUTION: Eastern Atlantic from England to Tunisia; eastern 
Pacific from ::Vlonterey Bay, California, to Bahia de San Cristobal, Baja 
California, 0-170 meters. 
Genus Paraphoxus Sars 
Paraphoxus bicuspidatus J. L. Barnard 
J. L. Barnard 1960a: 218-221, pls. 15, 16. 
MATERIAL: 76 specimens from 25 samples. 
EcoLOGY: Principally found at stations 39 to 90, hence a species o[ 
the outer bay, not strongly associated with any community. 
DISTRIBUTION: Monterey Bay, California to Bahia Santa Maria, 
Baja California, 8-210 meters in the open sea, as shallow as 2 meters in 
San Quintin. 
Paraphoxus heterocuspidatus J. L. Bamard 
J. L. Barnard 1960a: 224·226, pls. 19-20. 
MATERIAL: 14.2 specimens from 30 samples. 
REMARKS: These specimens correspond to those previously described 
for this species by Barnard from Bahia de San Quintin. They represent an 
intcrgradation between P. heterocuspidatus and P. stenodes J. L. Barnard 
(l960a) by combining the even serrations on pereopod 5 of P. stenodes 
with the stout spines of uropod 2 on P. heterocuspidatus. The rostra of 
most of the specimens are as broad as those on P. heterocnspidatus, al-
though a few specimens show a tendency to the narrower rostrum of 
P. stenodes. 
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Fig. 18. Metapho:rus fultoni (Scott). Female, 3.0 mm, Velero Sta. 64·25: A, lateral 
view; B, C, gnathopods 1, 2; D, E, F, uropods 1, 2, 3; G, telson; H, pereopod 5. 
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EcoLOGY: A shallow-water, open-sea, sand-dwelling species not strong-
ly associated with a community in San Quintin. 
DISTRIBUTION: Pt. Conception, California to Bahia de San Quintfn, 
2-45 meters. 
Paraphoxus obtusidens (Alderman) 
Chart 6 
J. L. Barnard 1960a: 249-259, pls. 33-37. 
MATERIAL: 850 specimens from 45 samples. 
EcoLOGY: A sand-dwelling burrower more strongly associated with 
the Ampelisca than the Acwninodeutopus association, living in mid-depths 
of the coastal shelf off California. 
DrSTIUBUTION: Kurile Islands to Colombia, South America, 0-180 
meters. 
Paraphoxus spinosus Holmes 
J. L. Barnard 1959: 18; J. L. Barnard 1960a: 2'~3-249, pls. 29-31. 
MATERIAL: 12 specimens from 3 samples. 
EcoLOGY: Although expected to occur in great a hun dance in Bahia 
de San Quintin because of its provenience in 1\ewport Bay, this species 
apparently is displaced by its close relative, P. abtztsidens. 
DrsTmBUTION: Western Atlantic Ocean; Eastern Pacific Ocean from 
Puget Sound, Washington to the Gulf of California, 0 to 73 meters, hut 
generally shallower than 35 meters. 
Family AlVIPHILOCHIDAE 
Genus Amphilochus Bate 
Amphilochus neapolitanus Della Valle 
J. L. Bamard 1962c: 126, fig. 3. 
MATEIUAL: 28 specimens from 5 samples. 
DISTRIBUTION: Circumtropical and warm-temperate 
intertidal but recorded down to 80 meters. 
Family STEKOTHOIDAE 
Genus Stenothoe Dana 
Stenothoe valida Dana 
J. L. Barnard 1953: 83-87, pl. 15; .T. L. Barnard 1959: 21. 
MATERIAL: 22 specimens from 4. samples. 
generally 
DISTRIBUTION: Circumtropical and warm-temperate, usually confined 
to harbors and embayments and associated with hydroids. 
Family OEDICEROTIDAE 
Genus l\fonoculodes Stimpson 
Monoculodes hartmanae J. L. Barnard 
J. L. Barnard 1962e: 363-365, figs. 5-7. 
MATERIAL: 18 specimens from 9 samples. 
DISTRIBUTIOI\': Monterey Bay, California to Bahia de San Crist6l1al, 
Baja California, 1-142 meters. 
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Family PONTOGENEIIDAE 
Genus Pontogeneia Boeck 
Pontogeneia minuta Chevreux 
Fig. 21. B, C 
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Chevreux 1908: 1-3, fig. 1; Chevreux 1935: 111-112, pl. 12, fig. 8; J. L. Barnard 
1959: 23, pl. 3. 
MATERIAL: 22 specimens from sta. 91. 
RE:\IAHKS: Male gnathopods are figured herein for the first time. 
Until the full shape of the rostrum and male gnathopods of the Cape Verde 
type specimens are known, the assignment of the Pacific specimens must 
remain doubtful. 
DISTRIBUTION: In the Pacific Ocean this species is found in Newport 
Bay and Bahia de San Quintin. 
Pontogeneia quinsana, new species 
Fig. 19, Chart 7 
DIAGNOSIS: Pleonal segments 1 and 2 slightly produced dorsally; 
rostrum of medium size, extending half its total length beyond the lateral 
lobes; third pleonal epimeron weakly quadro-convex behind, posterior edge 
strongly serrate; telson cleft about one quarter its length. 
Dt:SCIUPTI0:'-1: Eyes immense: coxae small; antennae missing in all 
hut one specimen hearing a first antenna; accessory flagellum apparently 
represented hy a fused squamiforrn setulose projection; mouthparts like 
P. longleri Shoemaker (1933) hut third article of mandibular palp more 
slender; inner plate of maxilla 1 with 4 large setae; female gnathopods 
small hut relatively stout, the hind lobe of gnathopod 2 projecting trian-
gularly and more strongly than in gnathopod 1, the fifth articles not 
longer than !'ixth; male gnathopods with fifth articles larger than in 
female; head lacking lateral notch; pereopods broken on all specimens; 
first and second pleonal epimera each quadro-convex behind, second with 
posterior edge slightly sinuate; inner ramus of uropod 3 broken on all 
specimens. 
OPEN-SEA SPECniENS: Materials from Ensenada, Baja California, 
show heads with larger, more deflexed rostrums hut otherwise correspon-
ding to specimens from Bahia de San Quintin. Perhaps these two 
populations, hay and open-sea, represent subspecies or ecophenotypes. 
HoLOTYPE: USNM No. 107576, female, 3.5 mm. 
TYPE LOCALITY: Station 66, Bahia de San Quintin. 
MATElUAL: 194 specimens from 17 samples. 
RELATIONSHIP: This is the first species of Pontogeneia known to have 
posteriorly serrate third pleonal epimera. That none of the other 26 species 
shows this feature might suggest that P. quinsana belongs to the genus 
Paramoera where such serrations are common. Nevertheless, the lack of a 
distinct, articulated accessory flagellum and the sparse setatiou of the inner 
plate of: maxilla 1 show that it belongs to Pontogeneia. The dorsal pro-
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Fig. 19. Pontogeneia quinsana, n.sp. Female, 3.5 mm, SQ 66: A, lateral view; 
B, head; C, D, gnathopods 1, 2: E, F, uropods 2; G, uropod 3, inner ramus 
missing; H, telson; I, third pleonal epimeron. 4.0 mm, Ensenada, Barnard 
Sta. 15: J, head; K, L, antenna 2; M, antenna L Another male, 4.0 mm, 
Ensenacla: N, head. Male, 4.0 mm, SQ 35: 0, P. gnathopocls 1, 2. 
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trusions on pleonal segments 1 and 2 suggest relationship with Pontogeneia 
bidentata Stephensen ( 1927) and P. longleyi Shoemaker (1933), P. 
macrodon Schellenberg (1931), P. simplex (Dana) (auct.) and P. 
chosroides var. denticulata Nicholls (1938). Of these P. quinsana bears 
closest relationship to P. longleyi from the Caribbean Sea because of the 
gnathopods of the female and the shape of the rostrum, hut differs from 
it by the third pleonal serrations and the short cleft of the telson. The lack 
of a lateral head notch is an unusual feature. 
EcoLOGY: Almost exclusively associated with the eel-grass community 
and the Ericthonius community. 
Family LILJEBORGIIDAE 
Genus Listriella J. L. Barnard 
Listriella diffusa .T. L. Barnard 
J. L. Barnard 1959a: 18-20, figs. 3-5. 
MATERIAL: 2.3 specimens from 4 samples. 
DISTIUBUTION: Pt. Conception, California to Bahia de San Cristobal, 
Baja California, 12-172 meters. 
Listriella melanica .T. L. Barnard 
Chart 8 
J. L. Barnard 1959a: 16-18, figs. 1, 2. 
MATERIAL: :319 specimens from 35 samples. 
EcoLOGY: Rather evenly distributed throughout the threp am phi pod 
associations. 
DISTRIBUTION: Pt. Conception, California, to Bahia Tortnga, Baja 
California, 11-200 meters. 
Family GAMMARIDAE 
Genus Elasmopus Costa 
Elasmopus rapax Costa 
Chart 9 
J. L. Barnard t955a: 10-12, fig. 5; J. L. Barnard 1959: 23-24·: J. L. Barnard 1962b: 
94-96, figs. 16, 17. 
MATERIAL: 272 specimens from 16 samples. 
EcoLOGY: Almost exclusively limited to the Ericthonius-eel-grass 
association. 
DISTRIBUTION: A shallow-water, circum tropical and warm-temperate 
species, in southern California and northern Baja California, known to he 
confined to bays, hut with an open-sea subspecies (J. L. Barnard 1962h). 
Genus Maera Leach 
Maera danae (Stimpson) 
Maera danae (Stimpson), Shoemaker 1955: 53-54 (with references). 
Maera loveni, J. L. Barnard 1962b: 103, fig. 19 (not Bruzelius). 
MATERIAL: Eleven specimens from Station 1:3. 
RE]\[ARKS: These specimens represent the form described by Shoe-
maker as having short rami on uropod .3 and as having the second articles 
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of pereopods 3-5 broader than the typical Atlantic American form. Barnard 
(l962b) followed Shoemaker's statement concerning the lack of a palmar 
defining spine on male gnathopod 2, a criterion distinguishing ill. loveni 
from 111. danae. However, I now believe this to be ineorrect, as additional 
specimens at hand from the open sea show that iVI. danae has that spine, 
as well as M. loveni, but in 111. danae it is often hidden by the defining 
tooth. The shape of adult male gnathopod 2, with its distinctly excavate 
palm and defining tooth, the stouter pereopods 3-5 and especially the 
touching coxae distinguish M. danae better. 
DISTRIBUTION: Representing the southernmost record of this species 
along Pacific America. Previously known from Pt. Barrow, Alaska to 
Monterey, California. Along Atlantic America from New Brunswick to 
Rhode Island. Except for the present shallow-water record in Bahia de San 
Quintin, this species occurs at about 200 meters depth off Monterey and 
southern California. 
Family HYALIDAE 
Genus Hyale Rathke 
Hyale nigra (Haswell), hay form 
Fig. 21 A, Chart 10 
J. L. Barnard 1962c: 153-156, figs. 19-20. 
HEMARKS: All o( Hyale in Bahia de San Quintin and some 
spec.imens collected in Estero de Punta Banda by Dr. J. L. Mohr on Mar. 
21, 1951, differ from the open-sea Hyale nigra by the longer antennae as 
shown in tht' The first antenna reaches farther along the second 
antenna than in the open-sea form. 
MATERIAL: 2085 from 22 samples. 
EcoLOGY: Almost exclusively limited to the Ericthoniu.s-eel-grass 
association. 
DISTRIBUTTOX: A shallow-water, phycophilic, warm-temperate species. 
Family AOHIDAE 
Genus Acuminodeutopus J. L. Barnard 
Acuminodeutopus heteruropus J. L. Barnard 
Chart 11 
J. L. Barnard 1959: 29-30, pl. 7. 
MATElUAL: 1818 specimens from 53 samples, with an additional 344 
dubious specimens broken third uropods and not distinguishable 
from Rudilemboides. 
EcoLOGY: Principally associated \vith barren sand and mud bottoms 
outside the Ericthonius and Ampelisca communities, but forming an 
important suhdominant species in the Arnpelisca community. 
DISTH!BUTTON: Pt. Conception, California, to Bahia de San CristobaL 
Baja California, l-82 meters. 
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Genus Aoroides Walker 
Aoroides columbiae Walker 
J. L. Barnard 1954b: 2'~-26, pl. 22; I. L. Barnard 1959: 33. 
MATERIAL: 9 specimens from 2 samples. 
VoL. L1, No. 3 
DISTRJBUTION: Puget Sound, Washington to Bahia de San Quintin, 
l-180 meters. 
Genus Lembos Bate 
Lembos macromanus (Shoemaker) 
Chart 12 
J. L. Barnard 1962a: 9, 
MATERIAL: 828 £rom 25 samples. 
EcoLOGY: Principally occurring in the Ericthonius-eel-grass associa-
tion. 
DISTRIBUTION: Gulf of California north to Estero de Punta Banda 
(Ensenada), Baja California, shallow water. 
Genus Microdeutopus Costa 
Microdeutopus schmitti Shoemaker 
Chart 13 
Shoemaker 194·2: 18-21, fig. 6: J. L. Barnard 1959: 32-33, pl. 9. 
MATERIAL: 1049 specimens from 28 samples. 
EcoLOGY: Principally occurring in the Am.pelisca association. 
DISTRIBUTION: Monterey Bay, California to Cape San Lucas, Baja 
California, 0-43 meters. 
Genus Rudilemboides J. L. Barnard 
Rudilemboides s:enopropodus J. L. Barnard 
Chart 14 
J. L. Barnard 1959: 31-32, pl. 8. 
lVI~TERIAL: 2669 speeimens from 48 samples. 
EcoLOGY: Generally associated with Acum.inodeu.topus on bare sands 
and muds outside the Am.pelisca. and Ericthonius associations, but forming 
an important suhclominant in the Ampelz:sca association. 
DISTRJBUTION: Pt. Conception, California to Bahia de San Quintin, 
1-68 meters. 
Family PHOTIDAE 
Genus Amphideutopus J. L. Barnard 
Amphideutopus oculatus J. L. Barnard 
Chart 15 
J. L. Barnard 1959: 34-35. pl. 10. 
MATERIAL: 804 specimens from 22 samples. 
EcoLOGY: Strongly associated with the Ampelisca bottoms, less strong-
ly with the Acuminodeutopus area and fully excluded from the eel-grass-
Er£cthonins beds. 
DISTRIBUTION: Pt. Conception, California to Bahia de San Cristobal, 
Baja California, 2-162 meters. 
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Family ISCHYROCERIDAE 
Genus Microjassa Stehbing 
Microjassa macrocoxa Shoemaker 
Fig. 21 D 
Shoemaker 194,2: #-4'7, figs. 16, I7. 
ll1 
REMAHKS: Now that illicrojassa litotes J. L. Barnard ( 1954,a) has 
been transferred to Ischyrocems by J. L. Barnard (1962a) this genus 
comprises only two ;;;pecies, the type, Jl!l. cwnbrensis and the present species. 
It is presumptive to as;;;ign the present specimens to M. macrocoxa because 
no fully developed males are present. Nevertheless, the specimens are 
definitely microjassids because of the short first and fifth coxae, and the 
only Pacific species of the genus is M.. macrocoxa. A male second 
gnathopod, presumed to he a growth of this species, is shown. 
MATERIAL: 17 specimens from 4 samples. 
DISTRlBUTJOl\: Bahia .Magdalena, Baja California to Bahia de San 
Quintin, shallow water. 
Family AMPITHOIDAE 
Genus Ampithoe Leach 
Ampithoe longimana Smith 
I. L. Barnard 1959: 36-37, pl. 12. 
MATERIAL: 27 specimens from 8 samples, and colleeted in large 
numbers in washes of intertidal algae. 
DISTRIBUTION: Atlantic coast of the United States and Bermuda; 
eastern Pacific Ocean at Nt>wport Bay and Bahia de San Quintin. 
Ampithoe plumulosa Shoemaker 
Shoemaker 1938: 16-19, fig. 1; J. L. Barnard 1959: 37. 
M.HEHJAL: 124 specimens from 16 samples, and collected HI large 
numbers in intertidal algae. 
DISTRIBUTION: British Columbia to Ecuador. 
Ampithoe pollex Kunkel 
J. L. Barnard 1954·b: 29-31, pls. 27, 28; J. L. Barnard 1959: 37. 
lVLuEB.lAL: 56 specimens from 3 samples. 
DISTRIBUTION: Oregon to Baja California; Bermuda. 
Family COROPHIIDAE 
Genus Corophhm1 Latreille 
Corophium acherusicum Costa 
Chart 5 
Shoemaker 1949: 76; J. L. Barnard 1959: 38. 
MATERIAL: 129 specimens from 18 :-amples. 
DISTHIBUTJON: Cosmopolitan in hays and harbors. 
Corophium baconi Shoemaker 
Chart 16 
Shoemaker 1949: 82; I. L. Barnard 1959: 38. 
MATERIAL: 260 specimens from 24 samples. 
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EcoLOGY: Generally distributed throughout the Erictlwnius and 
Ampelisca associations. 
DISTRIBUTJON: Bering Sea to Peru. 
Corophium uenoi Stephensen 
Chart 16 
.1. L. Barnard 1952: 28-32, pls. 8, 9; .1. L. Barnard 1959: 39. 
MATERIAL: 4·31 specimens from 7 samples. 
EcoLOGY: Confined to the upper hay above station 12. Particularly 
abundant at station :3 where 400 specimens were recovered. 
DISTRIBUTION: Japan; California: Morro Bay, Newport Bay, to 
Bahia de San Quintin. Baja California. Generally confined to enclosed 
hays, but oecasionally colleeted in the open-sea ~uhtidal on red-algal 
bottoms. 
Genus Ericthonius Milne Edwards 
Ericthonius brasiliensis (Dana) 
Chart 17 
J. L. Barnard '1955a: 37-38; J. L. Barnard 1959: 39. 
MATERIAL: 5892 specimens from 21 samples. 
EcoLOGY: Confined almost exclusively to the 
among amphipods, it forms the basic and indicator 
a:-;sociation. 
beds where, 
species for that 
DrSTIUBliTION: Tropical and temperate cosmopolitan, 0-130 meters. 
MISCELLANEOUS SAMPLES 
The follmYing samples are representative of numerous washes of algae, 
rocks, hydroids, sponges, and other materials collected in the intertidal 
zone and from trawls made hy Dr. Carl L. Hubbs in the embayment just 
south of the cannery installation. These samples show concentration of 
some arnphipod species in the narrow algal belts not sampled in the bottom 
grab program, such as Pontogeneia minuta, Corophinm acherusicwn, the 
species of Ampithoe, Leu.cotlwe, Leucothoides, Amphilochzts and Colmnas· 
ti;,.:. Following thE' list of samples are references to those :-:pecies found 
exclusively in these samples. 
SQ 103, shore south of abandoned pier, samples of sand with beach-
hoppers: 
Orchestoidea californiana ( 78), Orchestia traskiana ( 14) . 
SQ 104, shore southwest of Mt. Ceniza, heachhoppers under Zostera 
wrack: 
Orchestoidea californiana (27), 0. benedicti / l), Orchestia 
traskiana ( l) . 
SQ 161, west shore of east arm, wash of 2 liters of hydroids: 
Ampithoe sp., juvs. (25), Ampithoe pollex (9), A. plumulosa 
/8), Elasmopus sp. (l), Corophium baconi (15), Ericthonius 
brasih:ensis ( 62), H yale nigra ( 415), Pontogeneia rninnta ( 22) . 
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SQ 163, west shore of east arm, wash of mixed algae: 
Ampithoe plnmnlosa (39), A. pollex (10), Arnpithoe juvs. (250), 
Amphilochus neapolitanus !120), Aruga holmesi (10), Coro-
phiwn baconi ( 4,70), Erictlwnins bras£liensis ( 2320), HJale 
nigra ( 6610), M icrodeutopus schmitti ( 1000), Leucothoe alata 
(30). 
SQ lM, same locality, wash of intertidal rocks: 
Corophiwn baconi (33), Elasmopus juv. (5). 
SQ 165, same locality, wash of alga PolJsiphonia mollis: 
Ampithoe plmnulosa (11), Ampithoe juv. ( 67), Elasmopus rapax 
( 3) , H yale nigra ( 10) , Lembos macronwnus ( l 0) , 0 rchomen e 
magdalenensis ( 3). Pontogeneia minuta ( 87), Rudilemboides 
steno propodus ( 5) . 
SQ 166, same locality, wash of alga Centroceras clavnlatum and small 
sponges: 
Arnpithoe pollex (49), A. longimanus (:3), A. plwnulosa !15), 
Ampithoe juvs. (7), Acnminodeutopus heternropus Coro-
phium acherusicum (l), C. baconi ( 103), Colomastix pusilla ( 3), 
Elasmopus sp. ( 12), Ericthoniu.s brasiliensis ( 2), HJale nigra 
(47), Leucothoe alata (23), Microdeutopus schmitti (1). 
SQ 167, same locality, wash of alga Cracilaria subsecundata: 
Amphilochus neapolitanus ( 14), A mpithoe pollex ( 7), A. plwnu-
losa (9), Ampithoe juvs. (21), Colomastix pusilla 0), Coro-
phium baconi ( l), Ericthonius brasiliensis ( 75), H yale nigra 
(390), Microjassa macrocoxa (2), Pontogeneia minnta (31). 
SQ 169, same locality, wash of rocks: 
Colomastix pusilla (6), Ericthonius brasiliensis (9), !fJale 
nigra (13). 
SQ 170, same locality, wash of alga Enteromorpha acanthophora: 
Ampithoe pollex (67), H]'ale nigra (l), Pontogene1:n minuta 
( 179), Pseudokogora rima ( l). 
SQ 172, same locality, wash of alga Derbesia sp.: 
Ampithoe pollex (61), Ampithoe jnvs. ( 80), Acwninodeutopus 
heterzuopus (2), Hyale nigra , Pontogeneia minuta (54), 
Psendokoroga rima (12). 
SQ 173, same locality, wash of 4 liters of intntidal Zostera: 
Am pithoe longimana ( 5) , A. plamulosa , A. pollex ( 3) , 
Arnpithoe jnvs. (4.6), Ericthonius brasiliensis (860), H·yale 
nigra (190), Corophiwn baconi ( 85), Colornastix pu.silla (l) . 
SQ 174·, dredged sponges near cannery: 
Colornastix pusilla ( 1), Corophiwn baconi (4.), Elasmopns rapax 
( 6) , Lernbos macro manus ( 3) , Orchomene magdalenensis ( 5) , 
Pontogeneia rninuta, (2). 
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SQ 175, dredged algae and sponges near cannery: 
Ampithoe plunwlosa ( 13), Ampelisca compressa (2), A ruga 
!wlmesi (43), Colomastix pusilla (51), Corophimn baconi (164.), 
C. acherusicum (78), Elasmopns antennatus (1), E. rapax (17), 
Leucothoe alata ( 6), Leucotlwides pacifica (l), Microdeu.topus 
schmitti (30), Maera inaeqztipes (1), illetaphoxus fzdtoni (l), 
? Paraphoxus obtusidens ( l) . 
SQ 181, wash of one oyster head near sta. 12: 
Ampithoe plurnulosa ( 18.3), Ampithoe pollex ( 129), Ampithoe 
juv. (:350), Corophium acherusicmn (820), C. baconi (14.00), 
Elasmopus rapax ( 537), H yale nigra ( 535), Lcucothoe alata 
( 2L1). 
SQ Hubbs 5, trawl of algae near cannery: 
Ampithoc plurnulo.m (64), Acwninodeutopus hetemropns (16), 
Aruga holmesi (1), Ampelisca compressa (10), Amphilochus 
neapolita1ws { 4), Colomastix pusilla (4.9), Corophiwn achernsi-
cwn 112), C. baconi (88), Elasmopus rapax (20), Hyalc nigra 
(12), Lembos macromanus ( 24), Lencothoe alata ( 1), Listriella 
melanica (1), M.onoculodcs hartmanae {3), Microdeutopus 
schmitti Orchornene magdalenensis (4), Pontogenein 
quinsana ( 4,5), Pseudokoroga rima ( 1), Rudilemboides steno-
propodu.s ( 7). 
Family LEUCOTHOIDAE 
Genus Leucothoe Leach 
Leucothoe alata J. L. Barnard 
.T. L. Barnard 1959: 19-20, pl. 1; I. L. Barnard 1962c: 132, figs. 7 D, E, F. 
DISTIUBUTJON: Morro Bay. California to Bahia de San Quintin, Baja 
California, 0-ll meters. 
Genus Leucothoides Shoemaker 
Leucothoides pacifica J. L. Barnard 
I. L. Barnard 1955: 26-28, figs. I, 2e, h, n: J. L. Barnard 1959: 21. 
DISTRiBUTION: Newport Bay, California, and Bahia de San Quintin. 
Family COLONIASTIGIDAE 
Genus Colomastix Grube 
Colomastix pusilla Grube 
.T. L. Barnard 1955a: 39-42, fig. 20; .T. L. Barnard 1959: 19. 
DISTRIBUTION: Tropical and warm-temperate cosmopolitan. 
Family PONTOGENEilDAE 
Genus Pontogeneia Boeck 
Pontogeneia rostrata Gurjanova 1938 
Fig. 20 
Gurjanova 1951: 719, fig. 500; J. L. Barnard 1962b: 8l. 
REMAIHCS: The present !:<pecimens represent the southernmost record 
oi this species previously recorded from Japan, Bering and Okhotsk Seas 
Fig. 20. Pontogeneia rostrata (Gurjanova). Male, 4.0 mm, SQ 162: A, lateral view; B, head; C, base of antenna 2; D, E, gnatho-
pods L 2.; F, G, H, uropods 1, 2, 3; I, telson. 
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and southern California. They differ from Gurjanova's ( I95I) figures only 
by the slightly shorter fifth article of gnathopod 2 and the slightly longer 
outer ramus of uropod 3. They show a distinct medial lobe of article 4. on 
antenna 2 which nearly disappears when the appendage is flattened under 
a cover-slip (see fig. 20 C). The lateral head lobe is flatter in front. For 
these reasons the specimens may warrant designation as a subspecies, hut 
geographically intermediate specimens should he studied for clinal effects. 
DrsTRIBUTTO:'ii: Japan Sea to Bahia de San Quintin, Baja California, 
0-IOO meters. 
Family GAMMARIDAE 
Genus Elasmopus Costa 
Elasmopus antennatus (Stout) 
J. L. Barnard 1962b: 88-91, figs. t2, 13. 
DrsTRIBUTION: Intertidal from Cayucos, California, to Bahia de San 
Quintin. 
Genu~ Maera Leach 
Maera sp. 
Maera inaequipes (Costa), J. L. Barnard 1959: 25-26, pl. 5. 
REc.IAHKS: The form of this species as illustrated by Barnard (I959) 
may require designation as a separate species, for studies in progress give 
indication that too great a latitude in variability was accepted in my 
previous identifications. 
Family TALITRIDAE 
Genus Orchestia Leach 
Orchestia trasldana Stimpson 
Bousfield 1961: 3, figs. 1, 2. 
MATERIAL: SQ I03, (LJ males, I female, 9 juv.); SQ I04, (I male). 
REMARKS: The largest mature male in this series is only ll mm in 
length, well below tbe size at maturity of those [ound north of Pt. 
Conception, California. 
DISTRIBUTION: Alaska to Baja California. 
Genus Orchestoidea Nicolet 
Orchestoidea benedicti Shoemaker 
Shoemaker 1930a: 11:2-114, fig. 3: Bousfield 1961: 9. 
MATERIAL: SQ I04 (I female). Open coast near Bahia de San 
Quintin, August 5, I960 (200 plus specimens, males, females, juvs.). 
REMARKS: Material is typical. Present records extend the known 
range southward from San Diego and vicinity. 
DrsTRTBUTIOl\': Crescent City, N. California to Bahia de San Quintin. 
Orchestoidea californiana (Brandt) 
Bousfield 1958: 122-126, pl. 2'~; Bousfield 1958a: 891-893, figs. Ze, tOj; Bousfield 
1961: 11-12. 
MATEHIAL: SQ 103, (22 males, 4.7 females, 9 juv.); SQ I04., (4. 
males, many females, juv.). Open coast intertidal near San Quintin, An g. 
5, I960 (5 males, 36 females, 4 juv.). 
Fig. 21. A, Hyale nigra (Haswell), male, 7.0 mm, SQ 70, bay form: head. B, C, 
Pontogeneia minuta Chevreux, male, +.0 mm, SQ 91: gnathopods 1, 2. D, 
Microiassa macrocoxa Shoemaker, male, 1.6 mm, SQ 61 gnathopod 2. E-M, 
Orchomene pinguis (Boeck), female, 3.0 mm, Velero Sta. '~874: E, head and 
epistome-upper lip complex; F, G, gnathopod l; H, gnathopod 2; I, pleonal 
segments 3, 4, 5, 6; J, K, L, M, coxae 4·, 5, 6, 7. 
118 PACIFIC NATURALIST VoL. 4., No. 3 
REMARKS: Largest mature males collected are only 17 mm in length, 
well below the average length of males north of Pt. Conception, California. 
Largest females are also 17 mm, indicating that males probably reach a 
larger size. No females are ovigerous, but in a few the brood plates are 
nearly fully developed. 
These animals differ from those of northern populations not only in 
the smaller size at maturity but in the armature of the abdominal side 
plates. In most. but not all specimens, the lower margins of abdominal 
side plates 2 and 3 are bare or very nearly so, even in largest specimens; 
the antero-ventral margin of side plate 1 is spinose, except in smallest 
juveniles. Juveniles smaller than 7 mm lack the ventral pellucid process 
on segment 5 of gnathopod 1 and this renders specific distinction ( espe-
cially from 0. minor) very difficult. However, 0. californiana is reliably 
distinguished from 0. minor and 0. columbiana (except in smallest 
juveniles) by the armature of uropods 1 and 2. In 0. californiana, the 
outer marginal spines of the pedunde and outer ramus of both uropods 
are vt>ry long and slender, especially distally, the length of the spine some-
times exceeding twice the width of the outer ramus; in 0. minor and 
0. columbiana, these spines are relatively short and blunt, seldom 
exceeding the width o£ the outer ramus. Also, in 0. califomiana, the inner 
margin of the outer ramus o£ uropod l is lined throughout with very short 
spines which are lacking in the other two species (except occasionally one 
or two minute spines proximally). 
The present records extend the known range of this species southward 
by 300 miles from Laguna Beach, California. 
DISTRIBUTION: Northern Vancouver Island, British Columbia to 
Bahia de San Quintin, Baja California. 
Genus Parallorchestes Shoemaker 
Parallorchestes ochotensis (Brandt) 
J. L. Barnard l962c: 160, fig. 23. 
DlSTRIBUTIOX: Okhot<;k Sea to Bahia de San Quintin, Baja California. 
Family ISCHYROCERIDAE 
Genus Jassa Leach 
Jassa falcata (Montagu) 
Sexton & Reid 1951: 30-+7, pls. 4-30; J. L. Barnard 1959: 37. 
DlSTIUBUTJON: Tropical and temperate cosmopolitan, especially in 
bays and harbors. 
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